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formula,  for  spraying  potatoes 320  22-23 

Bran,  wheat,  laxative  properties 305  16-17 

Breakfa.st  foods,  most  economical 316  19 

Breeding  corn,  results  of  work . .' t 317  21 

cotton,  early,  to  escape  boll-weevil  damage 314  1-28 

Sea  Island  cotton,  directions,  methods 302  26-33 

'   ►ewsteu,  Chas.  E.,  T.  S.  Palmer,  and  Henry  Oldys,  bulletin  on 

'  Game  laws  for  1907  " 308  1-52 

>iomo  grass,  protein  content 320  16 

Buffalo.    See  Game  laws,  under  the  several  States. 

Juildings,  farm,  storage  house  for  sweet  potatoes 324  30-32 

'bulking  Sea  Island  cotton,  directions 302  39 

lull  cotton,  injury  to  Sea  Island  cotton,  and  removal 302  29 

3umt-'»^«y  roads,  construction  and  cost 311  16-19 

^nui-o       »..r,   iftfral  weight 313  28 

v..tu»v..  directions 305  23 

eeding  stock 305  22-24 

itoring  m  e  thode 305  23-24 

rin^n^,  results 316  9 

'S'^eti'*^  te^+inp'  ^'^'^^^'ments 305  23 
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Cactus,  spineless,  less  hardy  than  others 316  17 

Galifoniia,  game  laws,  close  seasons  and  hunting  licenses,  1907 306  6, 

12, 27, 35, 41 

hop  planting,  season  and  methods 304  10, 11 

production  per  acre,  possibility 304  36 

roselle  seed  introduction 307  7 

Calves,  fattening,  emmer  experiments 305       .  19 

Canada  game  laws,  1907 308  4, 5, 

9, 22-24, 31- 
32, 37, 47-48 

Canadian  field  peas,  results  of  inoculation 315  15, 17 

Carbon  bisulphid,  treatment  of  corncribs 313  26 

dioxid,  effect  on  development  of  lactic  acid  in  milk 320  30 

Carbonated  milk,  formation  of  lactic  acid 320  29 

use  for  children  and  invalids 320  30 

Caribou.    See  Game  laws,  under  the  several  States. 

Carrot  seed,  germination  and  seeding  directions 309  8, 15 

Carrots,  cultural  directions,  yield  and  value  as  stock  feed 309  15 

feeding;  value 305  21 

varieties,  plants  per  acre 309  9 

Casein  flour,  food  use 305  14, 16 

Cattle,  beef,  feeding  on  hay  farm 312  8 

fattening  for  market 320  25-28 

feeding,  cabbage 305  23 

roots 305  20, 21 

food  rgquirementrf,  daily  ration 325  16 

parking  as  means  of  distributing  manure 316  5 

ticks.     See  Ticks. 

Cellar,  sweet  potato,  directions  for  building 324  30 

Cellars,  root  storing,  directions  for  construction 305  21, 22 

Cement,  concrete,  ditch  lining,  efiiciency  and  cost 317  11 

mortar  ditch  lining,  efiiciency  and  cost 317  11, 12 

pipe,  small  irrigation  systems;  mixtures,  method  of  mold- 
ing and  cost 317  1^  15 

Centerville  cotton,  wilt-resistant  variety 302  46 

Cereal  foods,  cooking 316  17-19 

Cereals,  fertilizer  formula,  fish  and  chemicals 320  8 

Charring  fence  posts 320  31 

Cheese,  tuna,  preparation  and  use 316  16 

Chestnut,  starch  content,  exceptional  among  nuts 305  16 

Chicken  houses,  yards,  etc.,  directions 305  29 

Chickens,  feed  and  care,  diseases  and  insect^s,  remedies 305  28-32 

Chicks,  young,  causes  of  death 309  27 

Chilean  dodder,  description,  seed,  etc 306  10, 13, 19, 23 

Chrysanthemums,  ringing,  results 316  10-11 

Clay,  amount  required  in  .«»and-clay  roads  per  mile 311  12 

cowpeas,  characteristics 318  26 

mixing  with  sand  for  road 311  7-10 

origin  and  physical  properties 311  6-7 

roads  (sand-clay  ami  burnt-clay) 311  1-19 

tile,  irrigation  systems 317  13 

Clover  and  grass,  without  nurse  crop 325  10 

bacteria  culture,  use  on  new  clover  fields 323  15 

bur,  use  as  pasture 312  15 

dodder-infestation,  description  of  seed 306  9, 10, 

12, 16, 22-23 

farming  on  sandy  jack-pine  lands  of  the  North 323  1-24 

fertilizer  formula,  fish  and  chemicals 320  8 

inoculation  of  new  lands,  methods 323  14-15 

kinds  adaptable  to  jack-pine  lands 323  11 

mammoth,  for  sandy  jack-pine  lands 323  11 

manures  and  fertilizers 323  22-23 

pasturing  first  crop,  advantages 323  19 

protein  content 320  14 

red,  inoculation  results 315  15, 16, 18, 19 

rotation,  sandy  lands 323  22 
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Clover  seed  growing,  cuetoms,  yield,  etc 323  18-21 

harvesting  and  curing 323  20-21 

production  on  jack-pine  lands 323  10 

quantity  to  sow  witn  nurse  crop 323  13 

seeding  with  or  without  nurse  crop 323  11-14 

stand,  securing  on  jack-pine  lands 323  11-15 

value  as  green  manure  on  jack-pine  lands 323  10 

Coal-tar  Syes  substitute,  roselle,  suggestion 307  14 

products,  use  as  food 305  15 

Coccus  hesveridunif  roselle  scale,  distribution  by  ant 307  16 

Colletotrichum  gossypii,  cause  oi  anthracnose 302  47 

Colonche,  fermented  drink  made  from  tunas 316  16 

Color,  apples,  effect  of  fertilizers,  experiments 316  8-9 

jelly  and  candies,  use  of  tuna  juice 316  17. 

Colorado  game  laws,  close  seasons  and  hunting  licenses,  1907 308  6,  * 

12, 27, 35, 41 

Grand  Junction  Fruit  Growers*  Association,  methods  and 

growth 309  22-23 

milo  growing  experiments 322  11,  22 

Composting  fish  fertilizer 320  7 

Connecticut  game  laws,  close  seasons  and  hunting  licenses,  1907 308  6, 

12,27,35,41 

Constipation,  chickens,  remedies.  .^ 305  31 

Cooking  cereal  foods 316  17-19 

Cooling  room  for  storing  hops,  description 304  31-33 

Cooperation,  marketing  fruit  and  truck  crops 309  20-23 

Cooperative  associations  for  marketing  crops,  methods,  difficulties. .  309  20-23 

demonstration  work  on  southern  farms 319  1_22 

Coot.     See  Game  laws,  under  the  several  States. 

30 
11-12,27 

belt,  small  farms 325  1-29 

best  condition  for  filling  silo 313  7 

breeding  work  results 317  21 

bushel,  legal  weight 313  28 

comparison  with  emmer  as  feeding  stuff 305  18-19 

cribs,  convenient  arrangement 313  24 

culture,  fertilizers,  and  yield,  Alabama  diversification  farm. . .  310  12, 17, 20,  24 

in  demonstration  work 319  15-16 

methods,  tests  of  yield 317  18-20 

cutting  and  husking,  comparison  with  husking  from  standing 

stalks 313  9 

shocking  cost  per  acre,  hand  and  machine 303  6, 19, 22 

time  and  methods 313  10-14 

with  knives,  methods  and  cost 303  5-6 

Egyptian,  and  Jerusalem,  resemblance  to  milo 322  5, 22 

fertilizers,  tests  for  use 317  20 

fodder  silage 316  21 

See  a^o  Fodder. 

forage  crop,  unprofitable 313  8 

frosted,  silage,  feeding  value 309  19 

leathering 313  1-29 

^nr^-npHnf    ud  storiug 313  1-29 

P«oHinery ,  use 313  11, 

12,13,21,22 

Uttonmes,  description,  cost,  and  efficiency 303  7-22 

^oik  ife.      »V«  Husking. 

erkingec  ounhusked 313  17 

^^'in-dr^'ine  made  necep*""""  b       •'^  *»*eatment  of  crop 313  23 

vuives  ann^  asking  pifio                          313  11,18 

nnr»V»'T>n            ..»*-  -t>   nqrr    »pt                                           _ 313  11. 

12,13,21,22 

-   ..     ai  A  K  jiliJK    l<;cvA  kv.  Uvrgt 305  26—27 

Mature  content 317  18 

^^oductiveness,  increasing. 317  17-21 

''^*r'**Wn   frr'-rr    ^xi"'^*'*     rv\ir%e%      inf.           q      3]^3  26 
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Copper-sulphate  solution  for  use  in  chicken  houses. 305 

Corn  and  cowpeas,  mixture  for  silage  or  forage,  planting  directions  .   318 
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Com  seed,  selection  in  field 319 

shocking,  building  and  tying  shock,  method  of  making  shocks. .  313 

shrinkage  in  cribs 317 

December  to  June 313 

shucking -.-•-{313 

silage  and  cotton-seed  meal  for  dairy  cows 320 

storing,  ears  and  stover 313 

use  in  fattening  cattle 320 

varieties,  productiveness,  comparison 317 

vield,  average  per  acre 303 

Com-narvesting  machinery 303 

Corn-picking  machines 313 

Corn-shock  loader,  description 303 

Corrosive  sublimate,  use  in  disinfection  of  scabby  potatoes,  cost 316 

Cotton,  barring  off  and  topping 319 

breeders'  association,  sale  of  seed,  restrictions 302 

breeding,  early,  to  escape  boll-weevil  damage 314 

characters  desired  in  seed  selection 314 

crop,  conditions  alfecting 314 

cultivation,  intensive 319 

cultural  system  under  boll- weevil  conditions 319 

defoliate,  description,  value  in  boll-weevil  control 314 

early  and  rapid  fruiting,  distinguishing  marks 314 

breeding,  to  escape  boll-weevil  damage -. .  314 

planting  and  early  maturing  varieties 319 

stand,  directions  for  planting  and  covering  seed 314 

Egyptian,  comparison  with  Sea  Island 302 

susceptibility  to  *' black-arm  " 302 

fiber,  length  desirable  in  seed  selection 314 

hybridizing 314 

late  fruiting,  characteristics 314 

plant,  type  recommended  for  early,  rapid  fruiting 314 

planting,  obstacles  to  progress,  credit  and  rental  system 302 

rank  grow^th,  control  by  seed  selection 314 

Sea  Island.    See  Sea  Island  cotton. 

seed  improvement  by  gravity  separation 302 

selection  and  storing 319 

seed-bed,  preparation  to  insure  early  stand 314 

spacing  between  plants  and  rows 319 

stalks,  brushing  off  infested  squares 319 

yellow,  cause  and  prevention 302 

Cotton-seed  meal  and  corn  silage  for  dairy  cows 320 

Cowpea  pasture,  value  for  hogs,  returns  per  acre 318 

seed  growing,  harvesting,  thrashing,  ancj  storing 318 

quantitv  to  sow  per  acre •  318 

11, 
Cowpeas  and  soy  beans,  comparative  value  in  crop  rotations 309 

culture,  uses  and  feeding  value 318 

cutting  time,  hay  or  seea 318 

feeding  value,  horses,  cattle,  and  poultry 318 

harvesting  machinery 318 

hay,  planting,  cutting,  and  curing 318 

inoculation,  results 315  11, 

iron,  immunity  to  root-knot 302 

mixtures  for  hay 318 

pasture,  fattening  steers 318 

^^'•^^ {310  10, 

picking,  hand  and  machine 318 

planting  and  harvesting,  seed  quantity  per  acre,  and  yield.  309 

rotations  for  soil  improvement.  Southern  States 318 

soil-renovating  crop  for  poor  land 319 

thrashing  machine,  modifications,  and  price 318 

suggestions 309 
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Gowpeas  use  on  hay  farm,  culture  and  harvesting 312  9, 11 

value  as  food,  hay,  and  green  manure 302  18 

to  southern  farms 318    7, 22-24, 27 

varieties,  characteristics 318  24-27, 28 

comparison,  earliness  and  yield 309  18 

Cows,  dairy,  feeding  experiments,  emmer  comparison  with  barley. .  305  18 

roots,  experiments 305  20 

milch,  at  pasture,  feeding  cowpea  hay 318  14 

grain 317  26-27 

Cranberries,  composition,  comparison  with  roselle 307  13 

Cranberry  substitute,  roselle 307  5, 13 

Cream,  bacteria,  relations  of  age  and  temperature 309  31-32 

ripening  starters,  practical  use •. . . .  317  27-28 

Creosote  treatment  of  fence  posts,  cost 320  31 

Cribs,  com,  convenient  arrangement 313  24 

Crimson  clover,  use  on  hay  farm,  culture  and  harvesting 312  9, 10 

value  as  green  manure  for  sweet  potatoes 324  7 

Crop  rotation,  Alabama  diversification  farm 310  7, 23 

purposes  accomplished 302  17 

sweet-potato  growing 324  5, 16 

rotations,  cotton  farms 319  14 

cowpeas,  for  soil  improvement.  Southern  States 318  22-24, 28 

hay  farm 312  9, 15 

Oklahoma,  suggestions 309  15-16 

Cropping  systems,  small  farm 325  7, 14,  22 

Crops,  Alabama  diversification  farm,  cost  and  yield,  1904, 1905, 1906.  310  14-15, 

18-19, 21-22 

fruit  and  truck,  marketing,  cooperation 309  20-23 

rotation  to  precede  com 317  20 

Crosby,  M.  A.,  J.  F.  Duggar,  and  W.  J.  Spillman,  bulletin  on  **A 

successful  Alabama  diversification  farm  " 310  1-24 

Cultivator,  sweet  potato,  description 324  23 

Cultures,  pure,  nitrogen -gathering  bacteria,  directions  for  use 315  7-8 

Curing  hops,  object,  theory,  and  practical  methods 304  19-33 

tea,  black  and  green,  directions 301  12-15 

Ouacuia  spp.,  cultivation,  host  plants,  and  description 306    7-11, 16-19 

Cutters,  com,  hand  and  horsepower 313  11-12 

Cutting  corn,  cost  per  acre,  hand  and  machine 303  6, 19 

cowpeas,  time,  hay  or  seed 318  9, 19 

Cuttings,  hop,  use  in  propagation,  setting  and  cultivating 304  9, 10-12 

Dairy  cows,  feed,  cotton-seed  meal  and  com  silage 320  28-29 

See  also  Cows. 

Damping-off,  cotton,  cause  and  control 302  41, 47 

Deer,  private  parks,  laws,  notes , 308  5,  6, 7, 

8, 13, 16, 19, 
20, 23, 35, 51 
See  also  Game  laws,  under  the  several  States. 

Defoliate  cotton,  description,  value  in  boll-weevil  control 314  21-22 

Delaware  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 

12, 27, 35, 42 

"demonstration  work,  cooperative,  on  southem  farms 319  1-22 

plan  and  scope 319  6-9 

3iarrhea,  chickens,  remedies 305  31 

Dibble,  setting  sweet  potatoes 324  19, 21 

diking  and  drainage,  relative  cost  and  value 320  10 

"^  plosis  sorghicola^  cause  of  **blast "  in  milo 322  21 

-isease,  fungous  of  roselle,  control .   307  16 

^{pAOPoa    ^/>t*'        '—>*  >1  bv  rr»te*ioT      'tl  'mmune  crops 302  18 

43, 45, 47, 48 

^xj%si%,M.t ,  iC*i  ,v*it^ 305  31, 32 

5ea  Island  cottoi-,  ^.  -tsvo  auu  prevention 302  41-48 

^eet  potatoes,  description,  prevention,  and  control 324  24-26 

^nf    -*>iinVoT    ^z^- int««>*inai  di«'*a'"*8.    305  32 
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Disinfection,  scabby  potatoes 316  12 

District  of  Columbia  game  laws,  close  seasons,  and  licenses,  1907. . .  308  6, 13, 27 

Ditch  cleaner,  construction  and  use 321  13 

Ditcher  for  cleaning  ditches,  construction  and  use 321  13-14 

Ditches,  lining  to  prevent  seepage  losses 317  10-12 

Diversification  crops,  benefits 302  17 

farm,  Alabama,  successful 310  1-24 

Dodder,  control  in  Europe 306  6 

not  poisonous  to  stock 306  26 

plants,  detection  and  destruction 306  22-24 

relation  to  farm  seeds 306  1-27 

seed,  detection,  cleaning 306  15-21 

sources,  sizes,  description 306  12-19 

Dodders,  characteristics,  varieties,  nost  plants 306  7-11, 27 

Dogfish,  use  for  fertilizer 320  7 

Dove.    See  Game  laws,  under  the  several  States. 

Drag,  plank,  for  earth  roads,  directions  for  making 321  8 

split-log,  for  earth  roads,  directions  for  construction  and  use. .   321  1-14 

Drainage  and  diking,  relative  cost  and  value 320  10 

control  of  cotton  rust 302  48 

road  construction 311  11 

Dru^,  poultr>',  list 305  31-32 

Drying  nops,  practical  methods 304  23-26 

Dry-land  grain  crop,  milo 322  1-23 

Duck,  wild.    See  Game  laws,  under  the  several  States. 

DuGGAR,  J.  F.,  M.  A.  Crosby  and  W.  J.  Spillman,  bulletin  on 

"A  successful  Alabama  diversification  farm  " 310  1-24 

Durra  varieties,  characteristics 322  5-6 

Durum  wheats,  baking  tests 320  21 

Dye,  roselle,  suggestion 307  14 

Earth  roads,  split-log  drag,  directions  for  construction  and  use 321  1-14 

Eggplant,  ringing,  results 316  9 

Eggs,  incubation,  evaporation  and  other  factors  affecting 309  24-26 

turning  and  cooling 309  25-26 

Egyptian  corn,  resemblance  to  milo 322  5, 22 

cotton.     See  Cotton,  Egyptian. 
Elk.    See  Game  laws,  under  the  several  States. 

Emmer,  composition,  comparison  with  other  cereals 305  17 

feeding  stuff 305  17-19 

Engines,  gasoline,  shocking  and  shredding  corn 303  30 

Europe,  dodder  control 306  6 

Evaporation,  eggs,  relation  to  incubation 309  24-26 

r305l 


Experiment  Station  Work,  XLII,XL1II,  XLIV,  XLV,  XLVI 


309 
316 
317 
320 
Export,  game,  State  laws  prohibiting 308 

Farina,  wheat,  cooking  long  and  short  period,  digestibility 319 

Farm  animals.     See  Animals. 

diversification,  Alabama,  successful 310 

hay.-  See  Hay  farm. 

home,  improving  conveniences • 317 

one-horse,  management  as  hay  farm 312 

twenty-acre,  Nebraska,   cost,   management,  equipment,  and 

returns 325 

Farmers,  southern,  cooperative  demonstration  work 319 

Farming,  clover,  sandy  jack-pine  lands  of  the  North 323 

Farms,  demonstration.  South,  plan,  number,  and  scope 319 

forty-acre,   Nebraska,  cost,    management,  equipment,  and 

returns 325 

small,  corn  belt 325 

Fattening  cattle  for  market 320 


1-32  each. 

26-32 

18 

1-24 

5-10 
6-13 

21-27 

1-22 

1-24 

6-8 

7-21 

1-29 

25-28 


INDEX. 


Farmers' 
Bulletin  No. 

Fattening  hogs,  cowpea  pasture 318 

metnods,  cost 310  11, 

pigs,  cull  beans,  comparison  with  other  feeds 305 

sheep  and  lambs,  emmer  experiments 305 

steers,  cowpea  pasture  and  hay 318 

Feed,  chickens,  directions 305 

hoppers  for  poultry 316 

musty,  chicks,  cause  of  death 309 

stock,  sweet  potatoes,  use  and  value 324 

Feeding,  grain,  milch  cows  at  pasture 317 

hog,  supplements  to  corn 316 

horse,  tests 316 

mixtures  for  hogs 316 

stuff,  use  of  emmer 305 

Fence  poets,  cutting,  time  and  manner 320 

preservation  methods 320 

Fences,  hog  pastures,  directions 305 

Fertilizer  distributers  for  sowing  fertilizers 324 

distribution,  methods  and  cost 316 

fish,  origin,  composition,  and  value 320 

formulas  combining  fish  and  chemicals 320 

roselle,  formula,  quantity  per  acre 307 

Fertilizers,  alfalfa 310 

/if ."  clover  on  jack-pine  lands 323 

commercial,  use  on  sweet  potatoes,  application 324 

.-.^;  corn 310 

J  -  -  tests  for  yield 317 

^.  cotton,  recommended  in  demonstration  work 319 

I  ■  effect  on  color  of  apples,  experiments 316 

^  -  quality  of  wheat 320 

leguminous  hay  crops 312 

need  not  be  supplied  by  inoculation  of  legumes 315 

Sea  Island  cotton,  general  principles  and  formula,  quan- 
tity per  acre 302 

sweet  potatoes 324 

use  and  general  principles 302 

Fiber,  cotton,  length  desirable  in  seed  selection 314 

roselle,  quality  and  uses 307 

Fibers,  cotton,  short  or  weak,  cause  and  prevention 302 

Firing  burnt-clay  road,  directions 311 

Fish  fertilizer,  origin,  composition,  and  value 320 

Flavor,  milk,  from  feed,  prevention 305 

Flax,  dodder  infestation,  description  of  seed 306 

10, 

Florida  game  laws,  close  seasons,  and  hunting  licenses,  1907 308 

13. 

roselle  introduction  from  Jamaica 307 

Sea  Island  cotton,  annual  crop 302 

Flours,  gluten,  and  similar  foods,  examination,  results 305 

Fodd<»r  '^'^m,  feeding  value 313 

•^reparation,  cost 303 

jrotein  content 320 

Jlage 316 

lau.  .^  nick 313 

i,«o^.-  r^f,  ^j^^  storing 313 

-ost 303 

ii.^xii.f^  ^x.a  protection 313 

.*uii&go  injury,  Bordeaux  mixture,  description  and  prevention 305 

*'ood  preparation,  necessity  of  knowledge  of  nutritive  value  of  foods. .  317 

"-^o  '»ereal,  cooking 316 

•'abetic,  examination,  results 305 

^1^        "ips,  protein  content 320 

•'orciiifc  ^.ants,  use  of  anesthetics 320 

?/^--n«taehyde  p«»*»,  generation  for  disinfection  of  scabby  potatoes.  316 
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13 

15, 19,  22 

25 

18 

14 

28 

30-32 

27 

38-39 

26-27 

25-28 

22-25 

26 

17-19 
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30-32 

25 
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23 
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20 

12 
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21 
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13 
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14 
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18 
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19,23 
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12, 16,  23 
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27,  35,  42 
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8 

13-16 
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30-32 

16 

21 

23 

22-23 

31 

22-23 

12-13 
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17-19 

13-16 

13-17 

23-25 
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Frost,  injury  to  sweet  potatoes 324  26 

Frosted  com  silage,  feeding  value 309  19 

Fruit  crops  marketing,  cooperation 309  20-23 

growers'  associations 309  22-23 

tfmall,  profit  on  small  farms 32p        11,  23, 25 

Galb,  nematode,  similarity  to  nodules 315  12 

Game,  close  seasons,  United  States  and  Canada,  1907 308  11-24 

export,  state  laws  prohibiting 308  26-32 

laws  for  1907 308  1-52 

legislation,  U.  S.  and  Canada,  1907 308  3-10 

packages,  marking,  laws 308  25-26 

preserves,  establishment  in  States  and  Canada 308  5 

sale,  restrictions 308  34-39 

shipment,  federal  laws 308  25 

transportation,  laws 308  25-33 

warden  service,  laws,  1907 308  5 

Gas,  illuminating,  effects  on  trees,  symptoms 316  12-14 

Gasoline  engine,  farm,  for  husking  and  shredding  corn 303  30 

Georgia  game  laws,  close  seasons,  and  hunting  licenses,  1907 308    6, 13,  27, 42 

iJ|§ea  Island  cotton,  annual  crop 302  8 

tea-planting  experiments 301  7 

Ginning  Sea  Island  cotton,  special  equipment  and  care 302  11, 40 

Girdling  herbaceous  plants 316  9, 11 

Gluten  flours  and  similar  foods,  examination,  results 305  13-16 

Goat,  mountain.    See  Game  laws,  under  the  several  States. 
Goose,  wild.    See  Game  laws,  under  the  several  States. 

Goose-neck  heads,  objectionable  in  grain 322  8 

Grain  feeding,  milch  cows  at  pasture 317  26-27 

musty,  cause  of  death  of  young  chicks 309  27 

Grass,  Bermuda.    See  Bermuda  grass. 

brome,  protein  content 320  16 

fertilizer  formula,  fish  and  chemicals 320  8 

sowing  without  nurse  crop 325  10 

Gravity  separation,  cotton-seed  improvement 302  33 

Gray  crowder  cowpeas,  characteristics 318  26 

Green  manuring,  value  increased  by  inoculation 315  12 

Greenhouse  tomatoes,  pollination 317  15-17 

Greenhouses,  summer  mulch,  use  of  manure 305  9-10 

Groit  cowpeas,  characteristics 318  25 

Gumbo  clay,  description 311  16 

Guns,  automatic,  hunting,  prohibitions 308  4,  8, 10 

Hare.    See  Game  laws,  under  the  several  States. 

Hartley,  C.  P.,  bulletin  on  "Harvesting  and  storing  corn" 313  1-29 

Harvesters,  corn,  sled,  construction,  cost  and  efficiency 303  7-10 

Harvesting  corn 313  1-29 

cost  of  different  methods 303  32 

machinery 303  1-32 

methods,  relation  to  soil  fertility 313  27 

cowpeas,  directions 309  17 

milocrop 322  17 

roots 305  21-22 

roselle  calyces 307  12 

soy  beans,  directions 309  17 

sweet  potatoes,  time,  methods,  implements,  grading  and 

packing 324  26-28 

Hawaii  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 13, 35 

Hay,  Bermuda  grass,  yield  and  value,  Oklahoma  experiments 320  12-13 

cowpea,  harvesting  and  storing 312  12 

mixtures,  planting  directions 318  11-13 

planting,  cutting,  and  curing 318  8-10 

farm,  management,  equipment  cost,  expenses  and  receipts. . .  312  6-13 

southern,  successful 312  1-15 

growing  on  southern  farms 312  13-15 
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Hay,  mixed  grasses,  protein  content 320  16, 17 

shed,  description 312  12 

winter,  mixture  of  oats,  vetch,  and  crimson  clover 312  14 

Hemp,  wild,  results  of  inoculation 315  11 

Hens,  feeding,  substitution  of  snow  for  water 309  28 

Herbaceous  plants,  ringing,  experiments 316  9-11 

Heterodera  radidcola,  cause  of  root-knot 302  47 

roselle,  danger  and  avoidance 307  11, 16 

Hibiscus  sahdariffa.    See  Roselle. 

HiLLMAN,  F.  H.,  bulletin  on  "Dodder  in  relation  to  farm  seeds".. .  306 

Hog  farm,  Alabama  black  belt 310 

feeding,  pasturage  and  dry-lot  comparison 316 

supplements  to  com 316 

management,  Alabama  diversification  farm 310 

raising  on  small  farm 325 

Hogs,  cowpea  pasture,  returns 318 

fattening  after  cattle,  effects  of  different  feeds 320 

methods,  cost 310 

feeding  beans,  experiments,  methods 305 

roots 305 

suggestions 305 

tankage  for  hogs  following  cattle 316 

pasture,  alfalfa,  Bermuda  grass,  cowpeas,  and  peanuts 310  10, 12, 16,18, 

20, 21, 23, 24 


1-27 

1-24 

28 

25-28 

9-12 

19 

13 

28 

11, 15, 19, 22 

25-28 

21 

28 

28-30 


pasturing,  alfalfa  and  cowpeas 305 

Home,  farm,  improving  conveniences 317 

Home-grown  tea 301 

Honduras  rice,  description 305 

Honey,  tuna,  manufacture 316 

Hop  growers'  associations.  Pacific  coast,  advantages 304 

growing   conditions,    climate   and   soil,    area   of   production, 

United  States 304 

kilns,  types,  construction,  details 304 

planting  directions 304 

production,  cast 304 

United  States,  1901-1906 304 

propagation,  seedlings  and  cuttings 304 

pruning  methods 304 

roots,  price  per  thousand 304 

training  systems 304 

trellises,  description 304 

yield  per  acre,  1879,  1889,  1899 304 

Hoppers,  poultry  feeding 316 

Hops,  baling,  directions,  presses,  measure  and  weight  of  bales 304 

cooling  and  storing 304 

curing,  object,  theory,  and  practical  methods 304 

growing  and  curing 304 

marketing,  conditions,  needs 304 

picking  and  testing  for  ripeness.     , 304 

trampling,  injuries 304 

unrir'*  fiioori-irap^-Qoroc                                              304 

r305 

\309 

318 

316 

'C   potatv-  jf^jLv,^«-ji,t*viOi.     <i^^vmg  metnods 324 

■'^'^up'^'       ^»"ge,  sweet  potato,  directions  tor  building,  temperature 

Lnf     x;ixbilation 324 

mtiiig  licenses,  laws,  1907 ;  details 308 

iuskers,  co"^   description 303 

T  lairinty -»o        :ost  por  acre 303 

rom  shock 313 

standing  stalks 313 

me^^ods,  cost 313 

.    .oliinr^       lae                          .                   ....                   313 


.■^oi**"'     '^'^Hi. 


«»s 


J»4». 


1.0^ .  ^> 


24,25 

5-10 

1-16 

6 

16 

39 

7-8 

26-31 

10-12 

36 

37 

9 

12 

11 

16-17 

13-16 

36 

30-32 

33-36 

31-33 

19-33 

1-39 

37-39 

17-19 

35 

18 

21 

15 

14 

22-25 

10-14 

30-34 
4-5,  39-48 
26-29 
30,31 
17-19 
17-19 
9 
21,22 
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Hybrid  plants,  elimination  from  Sea  Island  cotton  fields 302  15, 23 

Hybridizing  cotton 314  29 

Ibis.    See  Game  laws,  under  the  several  States. 

Ice  for  household  use,  danger  of  pollution 309  5-7 

Idaho  game  laws,  close  seasons,  and  hunting  licensee,  1907 308  6, 

13, 28, 35, 42 
Illinois  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 

13, 28, 35, 42 

roAQ  1—32 

Implements,  com  cutting  and  harvesting < oVo  ^x  ig  21^2 

hops,  baling 304      *     '  33-36 

sweet  potatoes,  planting  and  harvesting 324  19-21, 23, 27 

Incubation,  eggs,  evaporation,  temperature  and  moisture 309  24-26 

Indian  Territory  game  laws,  close  seasons,  and  hunting  licenses,  1907 .  308  6, 28 

Indiana  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 13- 

14, 28, 38, 42 

Indians,  hunting  laws,  notes 308  9, 

11,22,24,28 

Inoculation  by  soil  transfer,  danger 315  14 

clover,  new  lands,  methods 323  14-15 

effect  on  value  of  green  manuring 315  12 

legume,  effect  on  crop  composition 315  10-12, 15-20 

progress 315  1-20 

when  desirable  and  when  useless 315  13 

Insect  enemies,  roselle,  control 307  16 

pests,  introduction  by  soil  transfer  in  legume  inoculation 315  14 

Insects,  control  by  rotation  of  crops 302  18 

poultry,  remedies 305  30-32 

stored  grain,  control 313  26 

Intestinal  disinfectants  for  chickens 305  32 

Iowa  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 

14, 28, 36,  42 
Ipomcea  batatas.    See  Sweet  potatoes. 

Iron  cowpeas,  characteristics 318  26 

Irrigation  systems,  cement  pipes,  molding  and  cost 317  12-15 

Jack-pine  lauds,  description,  cast,  clearing  and  breaking 323  5-10 

securing  stand  of  clover 323  11-15 

sandy  lands  of  North,  clover  farming 323  1-24 

Jam,  roselle,  directions,  characteristics 307  13 

Jannovitch  cotton.     See  Cotton,  Egyptian. 

Japan  rice,  description 305  6 

Jelly,  roselle,  directions  for  making,  and  characteristics 307  13 

Jerusalem  com ,  resemblance  to  milo 322  5, 22 

Johnson  grass  and  cowpeas,  mixture  for  hay,  planting  directions 312  15 

use  for  hay 312  15 

Kainit,  source  of  potash,  comparison  with  muriate  of  potash 302  22 

Kale,  use  as  stock  feed,  Europe 305  22 

Kansas  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 

14,  28, 36, 42 

milo  growing 322  11,  22 

Kellerman,  Karl  F.,  and  T.  R.  Robinson,  bulletin  on  "Progress 

in  legume  inoculation  " 315  1-20 

Kentucky  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  14, 28, 36, 42 

Kerasene  emulsion  for  use  in  chicken  houses 305  30 

Kilns,  hop,  types,  construction  details 304  26-31 

King,  D.  Ward,  bulletin  on  ''The  use  of  the  split-log  drag  on  earth 

roads" 321  1-14 

Kitchen  conveniences,  suggestions 317  6-7 

Knapp,  S.  a.,  bulletin  on  ''Demonstration  work  in  cooperation  with 

southem  farmers " 319  1-22 

313  11 
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Kohl-rabi,  varieties,  and  value  as  feed  for  stock 309  14 

Koumiss,  formation  of  lactic  acid 320  30 

Labor,  cost,  Alabama  diversification  farm 310  1 1 

Labor-saving  appliances,  farmer's  wife 317  7 

Lambs,  fattening,  emmer  experiments 305  18 

LaphygmafnK/iperday  damage  to  milo  crop 322  21 

Laws,  game,  for  1907 308  1-52 

proposed  but  failing  to  pass,  1907 308  9-10 

Leaf,  cotton,  large  size  objectionable  in  seed  selection 314  14 

Leaf-spot,  angular,  cotton,  description,  cause  and  control 302  41-43 

Legislation,  game.  United  States  and  Canada,  1907 308  3-10 

Legume  bacteria,  effect  on  crop  composition 315  10-12, 15-20 

effects  of  soil  conditions 315  9-10 

inoculation,  cooperative  field  tests,  results 315  14-15 

effect  on  crop  composition 315  10-12, 15-20 

progress 315  1-20 

when  desirable  and  when  useless 315  13 

Legumes  use  in  rotation  with  Sea  Island  cotton 302  18-2'J 

on  cotton  farms 319  14 

Leidigh,  Arthur H., and  Carleton  R.  Ball,  bulletin  on  "Milo  as  a 

dry-land  grain  crop" 322  1-23 

Lettuce  diseases,  prevention,  use  of  manure  as  sunmier  mulch  in 

forcing  house 305  10 

Lice,  chickens,  remedies 305  31 

Licenses,  hunting,  alien  and  guest,  notes 308  6, 

7  8  9  39  40 

and  shipping  game,  1907 308  *4^,'4lU8 

Lime,  use  on  sweet-potato  land. 324  9 

Lining  ditches  and  reservoirs,  to  prevent  seepage  losses 317  10-12 

Live  stock,  keeping  on  small  farms 324  11, 

12, 16, 19, 24 

Long  Island,  close  seasons  for  game,  1907 308  18 

Louisiana,  demonstration  work,  cooperative  letters  from  farmers 319  21 

game  laws,  close  seasons,  and  hunting  licenses,  1907 308  14, 28, 42 


Machinery,  com  harvesting,  use. 


[313  11, 

12, 13, 21, 22 

[303  1-32 

cowpea  picking,  mowing,  and  thrashing 318  17-22 

equipment  on  small  farms 325  12, 24 

milo  harvesting  and  thrashing 322  18, 19 

sweet-potato  planting 324  21 

Machines,  corn-harvesting,  description,  cost,  and  efficiency 303  7-22 

Maine  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  6, 14-15, 

28, 36, 42-43 

Mangels,  feeding  value,  comparison  with  com,  etc 305  21 

varieties,  yield  and  plants  per  acre 309  9 

Mangel-wurzels,    description,    cultural   directions,   harvesting  and 

storing 309  10-12 

Manure  >>pmyarH   '»ff<»ct  ou  yield  of  com 317  20 

as  summer  mulch  for  forcing  houses 305  9-10 

-^nhayland 312  8 

'loviiLrubiv/ii     -lothods 316  5-6 

.5ect  on  piuuein  content  of  forage  crops 320  15, 16, 17 

/••een,  value  of  cowpeas  and  soy  beans,  comparison 309  18 

n^/zeader,  u*"*  '\nd  cost 316  5 

i*QV»lr    \]ae>  ^»      »ontT"^l   -^     'ntf'^n  rUSt 302  48 

«rilt.*... ....!..... 302  45 

".   j«tv'e<    >^vt  A«.yw. o^4  0 

uj  compared  to  commercial  fertilizers 302  20 

1  w    ..«,  ^^  ,^  jlover  in  sandy  land 323  22 

liai  iring,  green,  value  incrp«*">H  by  inoculation 315  12 

^arV'^'^in?  ^rops,  cooperatiox            309  20-23 

,/^-va    '«/^«iHiff'^«>«    »Tt/        */*/lo 30-*  37-39 
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Marketdog  roflelle  calyces 307  12 

sweet  potatoes 324  28, 34 

Marl,  effect  on  clover  lands 323  23 

Marsh  lands,  New  Jersey,  description  and  value  after  reclamation . .  320  10-11 

Marshes,  salt,  reclamation 320  9-12 

Maryland  county  laws  for  close  seasons  for  game,  1907 308  49-50 

Eastern  Shore,  Peninsula  Producer  Exchange,  methods. .  309  23 

game  laws,  close  seasons,  and  hunting  licenses,  1907 308  15, 28, 36, 43 

Massachusetts  game  laws,  close  seasons,  and  hunting  licenses,  1907. .  308  7, 

15, 28, 36, 43 

Menhaden,  use  for  oil  and  fertilizer 320  5-6 

Mice,  protection  of  com  in  cribs 313  27 

Michaux,  tea  introduction  into  the  United  States 301  7 

Michigan  bean  crop 305  25 

game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 

15, 29, 36, 43 

sandy  jack-pine  lands,  clover  farming 323  1-24 

Midge,  clover-flower,  control 323  19 

sorghum,  cause  of  "blast"  in  milo 322  21 

Miel  de  tuna,  manufacture 316  16 

Milch  cows.     See  Cows,  milch. 

Mildew,  roselle,  description  and  control 307  16 

Milk,  carbonated,  formation  of  lactic  acid 320  29 

flavor  from  feed,  prevention 305  19, 23 

production  from  feeding  cotton-seed  meal  and  com  silage 320  29 

results  from  cowpea-hay  feeding 318  1 4 

•Millet  and  cowpeas,  mixture  for  hay,  planting  directions 318  13 

protein  content 320  17 

Millo.     See  Milo. 

Milo,  area  where  grown 322  10-12 

classification,  common  names,  varieties,  and  characteristics. .  322  5-7 

dry-land  grain  crop 322  1-23 

feed  use  and  value 322  20 

freedom  from  fungous  diseases 322  22 

grain  yields 322  19,23 

growing,  planting,  cultivation,  and  harvesting,  directions 322  12-19 

insect  enemies 322  21 

ordinary  and  improved,  characters 322  7-10 

seed,  planting  methods  and  rate 322  13-15 

selecting  and  saving,  directions 322  15-17 

Minnesota  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 

15. 29. 36. 43 
sandy  jack-pine  lands,  clover  farming ,323  1-24 

Mississippi  game  laws,  close  seasons,  and  huntinj^  licenses,  1907 308  16, 29, 36, 44 

Missouri  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 

16. 29. 36. 44 
peach  varieties  adapted  to  climate 316  7 

Mitchell,  GEORnE  F.,  bulletin  on  " Home-grown  tea*' 301  1-16 

Mites,  chicken,  prevention 305  30, 32 

Moisture  content,  ear  corn 317  18 

Molasses,  feed  for  horses,  tests 316  22-24 

Montana  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 

16,  29, 36, 44 
Moose.    See  Game  laws,  under  the  several  States. 

Mowing  cowpeas  for  seed 318  19-22 

Mulch,  growing  seed  potatoes 305  8-9 

summer,  forcing  houses,  use  of  manure 305  9-10 

Mules,  feeding,  cowpca  hay 318  14 

Nebraska,  farms,  small,  management,  cost,  and  profits 325  7-27 

game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 

16,29,36,44 

mile-growing  experiments 322  11 

Nematode  galls,  similarity  to  nodules 315  12 

root-knot,  ropeile  susceptibility,  avoidance  infested  soil. .  307  11  16 
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Neocosmospora  vasinfectay  cause  of  cotton  wilt  or  black-root 302  44 

Nep,  cotton  defect,  causes  and  prevention 302  15, 37 

Nevada  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 

16, 29, 36, 44 

New  Era  cowpeas,  characteristics 318  26 

Hampshire  game  laws,  close  seasons,  and  licenses,  1907 308  7, 

16, 29, 36, 44 

Jersey  game  laws,  close  seasons,  and  himting  licenses,  1907 308  7, 16- 

17, 29, 36, 44 

marsh  lands,  description,  value  after  reclamation 320  10,11 

Mexico  game  laws,  close  seasons,  and  hunting  licenses,  1907...  308  7, 

17. 29. 36. 44 
milo  growing 322  11,  22 

York  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 17- 

18. 29. 36. 45 
hop  growing,  season  and  methods  of  training 304  10, 17 

production  per  acre,  possibility 304  36 

NiELSON,  H.  T.,  bulletin  on  "Cowpeas" 318  1-28 

Nitrate,  soda,  effect  on  yield  of  com 317  20 

use  on  cabbage 305  23 

Nitrogen,  fertilizer,  sources  and  effects 302  21 

increase  in  plants  by  inoculation 315  10-12 

Nitroeen-gathering  bacteria  cultures,  use  and  reports 315  7-9 

Nodule  formation,  effect  on  crop  composition 315  10-12, 15-20 

North  Carolina  county  laws  for  close  seasons  for  game,  1907 308  51-52 

game  laws,  close  seasons,  and  hunting  licenses,  1907.  308  7, 18, 30, 45 

Dakota  game  laws,  close  seasons,  and  hunting  licenses,  1907 .  308  7, 

18,30,36,45* 

milo-growing  experiments 322  12,  22 

Nuts,  value  as  food  lor  diabetics 305  15 

Oats,  feed  for  horses,  tests 316  HE  22 

planting  for  hay,  handling 312  10 

rolled,  cooking  long  and  short  period,  digestibility 319  18 

Ohio  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  18, 30, 36, 45 

Oidium  sp . ,  fungous  disease  of  roselle,  control 307  16 

Oklahoma  crop  rotations,  suggestions 309  15-16 

game  laws,  close  seasons,  and  hunting  licenses,  1907 308  18,30,36,45 

Okra,  susceptibility  to  wilt  or  black-root 302  44 

Oldys,  Henry,  Chas.  E.  Brewster,  and  T.  S.  Palmer,  bulletin 

on  ' '  Game  laws  for  1907  " 308  1-52 

Open-tank  treatment  of  fence  posts,  cost 320  31 

Opossum.     See  Game  laws,  under  the  several  States. 

Orchards,  old,  renewal,  directions  for  pruning  and  fertilizing 305  11 

Oregon  game  laws,  close  seasons,  and  hunting  licenses,  1907 308  7, 18- 

19, 30, 37, 45 

Hood  River  Apple  Growers*  Union 309  23 

hop  planting,  season  and  methods 304  10, 11 

production  per  acre,  possibility 304  36 

Orton,  W.  a.,  bulletin  on  *'Sea  Island  Cotton "    302  1-48 

Paint,  use  on  wounds  of  old  orchard  trees 305  11 

Palmer,  T.  S.,  Henry  Oldys,  and  Chas.  E.  Brewster,  bulletin 

on  **Game  laws  for  1907  »* 308  1-52 

Parasite  plant,  dodder,  in  relation  to  farm  seeds 306  1-27 

Parking  as  means  of  distributing  manure 316  5 

Parsnips,  feeding  value 305  21 

Partriage.    See  Game  laws,  under  the  several  States. 

Pasture,  cowpeas,  value  for  hogs,  returns  per  acre 318  13 

rotation,  method  of  cat  tie- tick  eradication 309  30 

Pastures,  hog,  fencing  directions 305  25 
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HOME-GROWN  TEA. 


HI8T0BT  OF  TEA   CULTIVATIOH   IN  THE  UNITED   STATES. 

A  little  more  than  one  hundred  years  ago  the  French  botanist 
Michaux  successfully  planted  the  first  tea  in  the  United  States.  This 
was  at  Middleton  Barony,  on  the  Ashley  River,  about  15  miles  from 
Charleston,  S.  C. 

In  1848,  Dr.  Junius  Smith  retired  from  an  active  life  in  London  to 
ruraHze  and  plant  tea  on  his  estate  near  Greenville,  S.  C.  Both 
plants  and  seed  were  imported,  and  in  an  article  in  the  American 
Agriculturist  for  1851  Dr.  Smith  stated  that  his  plants  were  doing 
finely  and  had  withstood  a  snow  8  to  9  inches  deep  on  January  3  of 
that  year,  and  he  added :  "  I  can  not  help  tliinking  that  we  have  now 
demonstrated  the  adaptation  of  the  tea  plant  to  the  soil  and  climate 
of  this  country,  and  succeeded  in  the  permanent  establishment 
within  our  own  borders."  Dr.  Smith  died  soon  afterwards,  in  1852, 
and  his  plants,  without  protection,  soon  disappeared. 

As  early  as  1858,  thelTnited  States  Government,  through  the  Com- 
missioner of  Patents,  sent  Mr.  Robert  Fortune  to  China  to  t>btain  seeds 
to  be  planted  in  this  country.  In  less  than  one  year's  time  tea  plants 
were  distributed  among  private  persons  in  the  Southern  and  Gulf 
States,  who  later  reported  that  the  plants  had  been  successfully  culti- 
vated by  them  and  in  a  great  many  cases  that  tea  had  been  made 
at  their  homes. ' 

During  the  year  1880,  Hon.  William  G.  Le  Due,  then  Commissioner 
of  Agriculture,  employed  Mr.  John  Jackson,  who  had  been  a  tea 
planter  for  fourteen  years  in  India,  to  carry  on  experiments  to  test 
the  feasibility  of  growing  and  manufacturing  tea  in  this  country. 
The  experiments  were  at  first  conducted  in  Liberty  County,  Ga., 
on  a  place  bought  by  the  Government  from  Dr.  Jones,  who  had 
planted  tea  there  in  1850. 

Later,  200  additional  acres  of  land  near  Summerville,S.C.,  were  leased 
for  twenty  years  from  Mr.  Henry  A.  Middleton  to  carry  on  these  experi- 
ments. Seed  was  imported  from  Japan,  India,  and  China  and  was 
also  collected  from  the  few  plants  then  surviving  in  the  United  States 
that  had  been  previously  sent  out  by  the  Patent  Office.     From  these 
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seeds  a  small  area  was  planted  in  tea,  but  before  the  plants  had  a 
chance  to  make  very  much  growth  Commissioner  Le  Due  was  suc- 
ceeded by  Commissioner  George  B.  Loring,  who  thought  it  best, 
because  of  the  illness  of  Mr.  Jackson  and  for  other  reasons,  to  aban- 
don these  experiments. 

Since  then  the  cultivation  and  manufacture  of  tea  on  a  commercial 
scale  has  been  practically  demonstrated,  in  cooperation  with  the 
Bureau  of  Plant  Industry,  by  Dr.  Charles  U.  Shepard  at  his  ^'Pine- 
hurst^'  tea  gardens  near  Summerville,  S.  C,  where  about  100  acres 
are  planted  to  tea,  of  which  the  area  in  bearing  yields  about  12,000 
pounds  of  dry  tea  each  year.  One  of  the  gardens  has  yielded  as  much 
as  535  pounds  of  dried  tea  to  the  acre  during  a  single  season. 

Although  the  distribution  of  the  many  plants  and  the  establish- 
ment of  the  many  home  tea  gardens  in  the  South  were  steps  toward 
encouraging  the  people  to  manufacture  their  own  tea,  these  gardens 
soon  died  through  lack  of  interest,  because  the  important  point  of 
teaching  the  growers  how  to  pluck  and  make  the  leaves  into  tea  had 
been  neglected. 

Experiments  were  conducted  during  the  summer  of  1905  with  a 
view  to  developing  a  simple  process  by  which  both  the  green  and  the 
black  teas  can  be  made  successfully  by  any  intelligent  person  with 
only  such  utensils  as  are  found  in  every  kitchen.  These  experiments 
indicate  very  strongly  that  the  result  sought  can  be  accomplished 
and  that  farmers  and  others  who  have  enough  garden  space  to  grow 
the  plants  for  use  or  for  ornamental  purposes  can  with  very  slight 
expense  and  trouble  make  enough  tea  for  their  home  consumption. 
It  is  a  significant  fact  that  much  of  the  tea  grown  in  China  is  planted 
in  the  comers  and  waste  places  of  farms. 

CLIMATE   EEaUIEED   BT  THE  TEA  PLANT. 

The  climate  of  the  Southern  and  Gulf  States  is  in  general  admi- 
rably adapted  to  the  cultivation  of  the  tea  plant.  Although  the  rain- 
fall is  much  less  than  in  a  great  many  tea-producing  countries,  the 
average  annual  temperature  is  lower,  causing  less  evaporation  and 
consequently  requiring  less  rainfall.  The  cultivation  of  the  tea  plant 
can  safely  be  risked  where  the  temperature  seldom  falls  below 
24°  F.  and  never  goes  below  zero,  and  where  the  annual  rainfall  exceeds 
50  inches,  30  inches  or  more  of  this  precipitation  occurring  during  the 
cropping  season. 

SELECTION   OF  SOIL. 

A  well-drained,  friable,  and  easily  penetrable  clay  loam  or  sandy 
loam  containing  a  large  amount  of  organic  matter  is  best  adapted 
to  the  cultivation  of  the  tea  plant.     Very  tenacious  undrained  soils 
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'ery  sandy  soils  that  lack  water-reteining  properties  are  not 
>t«d  to  the  growth  of  tea;  neither  will  the  plants  tolerate  stag- 
;  water  in  the  subsoil.  The  plants  being  of  subtropical  origin 
I  as  much  protection  from  the  cold  as  possible;  therefore,  much 
er  results  can  be  obtained  where  a  southern  exposure  with  an 
idance  of  sunshine  is  selected. 

PLAHTIHG." 

he  seed  should  be  planted  in  tlie  autumn  or  winter  just  before  a 
.     A  convenient  place  protected  from  the  prevailing  winds  by  a 


e,  a  wind-break,  or  by  the  sid(>  of  a  house  should  be  selected  and 
■red   with   a  frame   a))out   6   feet    above   the   ground.     {Fig.  1.) 

'or  inlormation  ronoTning  the  vrgctmivp  pmpagaliim,  vciu-pr  grafting,  ami  licr- 
>ua  grafting  .it  tea,  see  ItQllctiii  Xn.  4(3  .it  ilic>  Burwiu  .if  Plant  Industry,  cnlitlod 
e  Propagation  of  Tropical  Fruit  TrL4«  anil  Olhcr  PlaniK,"  1903.  i>[i.  19-23,  -.ind 
VI  and  VII. 
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TTiis  framp  should  have  cracks  about  1 J  to  2  inches  wide,  so  as  to 
admit  only  a  little  of  the  direct  rays  of  the  sun.  It  can  be  made 
from  any  waste  lumber  or  loosely  woven  win-  netting  covered  thinly 
with  straw  of  some  kind. 

The  soil  should  be  pulverized  to  a  depth  of  at  least  8  inches  and 
entirely  freed  from  grass  and  roots.  The  seed  should  I)e  placed  4  by 
4  inches  apart  in  little  lioles  about  U  inches  deep.  One  seed  should 
be  put  in  each  hole  and  covered  l»y  simply  raking  the  surface  over 
gently  with  a  rake. 


'ITie  nursery  l>ed  should  l>e  lovered  uniformly  with  some  kind  of 
straw  lo  protect  the  seeil  from  tlie  (■<)Id  and  also  to  nuilch  the  bed. 
Pine  straw  or  needles,  if  procurable,  will  he  found  excelleiil  for  this 
|>urpose.  As  ihe  plants  lieijin  lo  shoot  iilxive  the  ground,  a  little  of 
the  straw  .should  lie  removed  from  lime  to  time  and  the  nursery 
ihoroufihly  wee(le<l.  This  should  lie  kept  up  until  autumn,  when  the 
straw  .shiiuli!  he  |>eniuinenlly  removed  and  the  top  of  the  frame 
dispensed  with. 

Wien  only  a  few  hundred  plants  are  lo  be  riiised  fnim  seed,  a  large 
box  12  inches  deep  provided  wilh  drainage  holes  and  kept  protected 


from  the  direct  sunlight  will  suffice.  In  very  dry  weather,  water 
should  be  applied  to  the  nursery  bed  or  box  either  early  in  the  morn- 
ing or  late  in  the  afternoon,  when  the  sim  is  not  very  hot. 

Seedlings  are  generally  transplanted  in  the  autumn  or  spring  after 
a  heavy  rain  or  when  the  soil  is  quite  moist  to  a  considerable  depth. 
The  plants  may  be  set  out  twelve  to  eighteen  months  from  the  time 
of  sowing  the  seeds,  although  it  does  no  harm  to  let  them  remain  in 
the  nursery  two  years,  but  in  such  cases  their  tops  should  be  slightly 
pruned  to  prevent  them  from  growing  too  tall  and  slender.  The 
plants  can  either  be  set  2  feet  apart  in  hedge  rows  along  fences  or 
walks,  where  they  can  serve  for  ornamental  purposes  (fig.  2),  or 
they  can  be  placed  from  2  to  5  feet  apart  in  5-foot  rows. 

The  soil  should  be  thoroughly  pulverized  by  spading  or  plowing  as 
deep  as  possible;  then  it  should  be  leveled  and  holes  9  to  12  inches 
deep  made  at  the  proper  distances  with  a  trowel  or  spade.  The 
plants  should  be  placed  in  the  holes  with  the  taproot  straight  down. 
In  cases  where  this  can  not  be  accomplished  owing  to  extreme  length 
the  root  should  be  pruned  with  a  knife  or  other  sharp  instrument. 
The  earth  should  be  firmly  compressed  around  the  plant,  which  is 
best  done  with  the  foot.  If* the  soil  is  rather  dry  and  it  seems  desir- 
able  to  water  the  plants,  this  shouldbe  done. 

CULTIVATION. 

Frequent  and  shallow  cultivation  that  will  maintain  a  loose  mulch 
around  the  plants,  as  well  as  keep  them  free  from  weeds,  is  best  during 
the  spring  and  summer,  when  evaporation  is  very  pronounced, 
because  this  shallow  mulching  breaks  the  capillary  tubes  in  the  soil 
and  lessens  the  evaporation.  In  the  autumn,  after  the  plucking 
season  is  over,  the  soil  should  be  turned  up  thoroughly  to  a  consider- 
able depth  vrith  a  spade  or  a  plow,  so  that  oxidation  and  disintegra- 
tion will  take  place  during  the  winter,  when  there  is  ver>^  little  evapo- 
ration. 

Commercial  fertilizers  or  barnyard  manure  should  be  applied  late 
in  the  winter  or  early  in  the  spring  and  well  worked  in  around  the 
plant  but  not  too  near  the  stalk,  because  the  minute  feeding  roots 
which  take  up  the  plant  food  extend  some  distance  from  the  stem. 

PEUNING. 

Every  February  or  March  after  the  plants  are  three  years  from 
seed  they  should  be  pruned  down  so  that  only  two  eyes  are  left  on  the 
preceding  year's  new  wood.  This  can  be  done  with  either  knives  or 
pruning  shears,  making  a  clean  slanting  cut  one-half  inch  above  the 
top  eye  that  is  to  remain. 
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Sometimes  the  plants  get  very  thick  after  6ve  or  six  years  of  service 
and  fall  off  in  their  yield;  in  such  cases  they  should  be  "collar 
pruned,"  that  is,  pruned  to  the  ground  by  sawing  off  the  stems. 
This  causes  them  to  put  out  an  abundance  of  new  shoots,  which  can 
be  picked  late  in  the  same  season. 

In  all  cases  the  pnmings  should  be  buried  in  the  middle  of  the  rows, 
itt  they  have  considerable  manurial  value. 

^,;,  FLUCEnra. 

"In  plucking,  which  in  the  Southern  States  should  begin  about  the 
AtBt  of  May  and  continue  until  about  the  middle  of  October,  only  the 
bud  (pekoe  tip)  and  the  first  two  or 
three  leaves  ^ould  be  taken  (fig,  3), 
as  the  other  leaves  are  generally  too 
tough  to  make  good  tea.  This  is 
done  by  pinching  off  the  stem  with 
the  thumb  nail  and  first  finger  just 
under  the  last  leaf  to  be  plucked. 
The  bushes  are  generally  plucked 
every  seven  to  fifteen  days,  but  this 
is  determined  by  the  development 
of  the  tender  shoots,  care  being  takra 
that  they  do  not  become  too  tou^ 
before  plucking,  because  then  they  do 
not  make  good  tea. 

Leaves  that  are  slow  in  develodr 
ing  always  make  a  better  fiavorei 
product  than  those  that  grow  rap* 
idly,  90  a  small  yield  is  always  com* 
pensatpd  for  by  a  more  highly  flv 
vored  tea. 


Fw.    3.— Tia    plant,  ; 


CUBIKQ. 

In  the  processes  described,  the  use  of  a  thermometer  and  other  tech- 
nical apparatus  has  been  entirely  eliminated  and  their  places  sup- 
plied by  the  senses  of  touch,  smell,  and  sight.  The  importance  of 
keeping  the  stove  and  kitchen  utensils  that  are  to  be  used  absolutely 
clean  and  void  of  odor  of  every  description  can  not  be  too  strongly 
stated,  be<^ause  dry  tea  readily  absorbs  any  odor  that  may  be  pres- 
ent. A.S  only  a  few  utensils  are  required  it  is  best  to  obtain  new  ones 
and  keep  them  for  this  purpose  only.  All  that  is  necessary  is  a 
4-quart  double  boiler  (a  saucepan  with  a  hot-water  jacket),  a  large 
pan,  preferably  agate-lined,  a  large  wooden  spoon  or  paddle,  and  a 
kneading  board  where  the  use  of  a  clean  kitchen  table  can  not  be  had. 
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BI.ACK  TBA. 

le  leaves  are  brought  in  the  day  before  they  are  to  be  made  into 
ind  are  spread  very  tliinly  and  evenly  on  a  clean  table  or  floor, 
■e  they  are  allowed  to  remain  fri>in  twelve  to  twenty-four  hours, 
1  they  will  lose  about  one-half  their  weight  by  the  evaporation 
oisture,  become  very  soft  and  flaccid,  and  feel  like  an  old  kid 
}.     In  this  condition  they  are  ready  for  rolling.     When  wither- 


s  near  completion  the  leaves  sh<mld  be  watched  very  carefully, 
use  if  allowed  to  go  on  too  far  they  become  parched  and  tmfit  for 

)OUt  half  a  pound  of  the  withered  leaf  is  rolled  or  kneaded  from 
ity-fivc  to  thirty  minutes  on  a  clean  fable  or  kneading  l)oard. 
operation  is  similar  to  the  kneading  of  dough.  (Fig.  4.)  The 
ig  should  be  very  light  for  the  first  ten  minutes  so  as  to  allow  the 
js  to  begin  to  twist  or  take  on  the  "roll";  then  the  pressure 
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should  be  gradually  increased  until  all  that  can  be  exerted  is  applied, 
so  as  to  express  the  juice  (which  should  be  sopped  up  with  the  leaves) 
and  give  the  leaves  a  tight  twist.  This  tight  rolling  not  only  makes 
a  strong  tea  but  helps  to  preserve  the  flavor.  Very  often  the  leaves 
will  be  a  little  overwithered  and  rather  brittle,  in  which  case  water 
should  be  sprinkled  on  the  withered  leaves  until  they  are  rendered 
soft  enough  to  roll. 

After  rolling,  the  leaves  are  formed  into  a  ^'bair*  and  allowed  to 
remain  in  a  cool  and  preferably  damp  place  from  three  to  six  hours 
to  ferment.  The  end  of  this  stage  in  the  process  is  indicated  by  the 
ball  turning  a  yellowish  copper  color,  which  can  be  seen  when  the 
ball  is  broken  open.  The  raw  herby  scent  has  also  changed  to  an 
agreeable  fruity  one.  This  stage  must  be  watched  carefully,  because 
if  -allowed  to  go  too  far  the  leaves  become  sour  and  unfit  for  tea. 

After  fermenting,  the  ball  is  broken  up  and  spread  about  half  an 
inch  thick  in  a  large  clean  pan  (preferably  of  agate  ware)  and  placed 
in  the  stove  oven  to  dry.  The  pan  should  be  removed  at  intervals 
and  the  tea  turned.  This  should  continue  until  the  tea  is  very  brittle 
to  the  touch  and  a  ver}^  slight  odor  of  tea  is  given  off.  The  oven 
should  not  be  too  hot  during  this  operation  as  too  much  heat  prevents 
uniform  drying.  The  tea  is  now  ready  for  use  and  should  be  placed 
in  air-tight  tin  boxes  or  cans. 

SUN-CUBED  BLACK  TEA. 

Sun-cured  black  tea  is  the  same  as  the  ordinary  black  tea  except 
that  the  withering  is  done  in  the  sun  in  a  much  shorter  time  and  pro- 
duces a  tea  more  acceptable  to  the  average  taste. 

The  freshly  picked  leaves  should  be  spread  very  thinly  and  evenly 
on  trays  made  by  tacking  cloth  on  wooden  frames  of  any  convenient 
size,  or  the}^  may  simply  be  spread  on  cloths,  which  in  either  case 
should  be  placed  in  the  sun  until  the  leaves  become  very  flaccid.  This 
will  require  from  one  and  one-half  to  three  hours,  or  more,  depending 
on  the  intensity  of  the  sun's  heat  and  the  humidity  of  the  atmos- 
phere.  During  this  operation  the  leaves  should  be  turned  at  inter- 
vals, so  as  to  induce  uniform  withering.  The  further  procedure  is 
identical  with  that  already  described  for  the  black  tea  from  the  point 
of  withering. 

This  tea  is  generalh^  made  during  the  months  of  July  and  August, 
when  the  heat  of  the  sun  is  very  intense. 

GBEEN  TEA. 

The  green  tea  is  made  from  the  same  leaves  as  the  black,  although. 
some  varieties  are  best  adapted  to  make  each  of  these  respective 
kinds.     The  green-tea  process  is  the  same  as  that  for  making  black 
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tea,  except  that  instead  of  withering  from  twelve  to  twenty-four 
hours  and  fermenting  from  three  to  six  hours  (when  oxidation  takes 
place,  which  renders  it  black)  the  green  leaves  are  quickly  brought  in 
and  placed  in  a  covered  double  boiler — that  is,  a  saucepan  with  a  hot- 
water  jacket  (one  pound  of  leaf  to  a  4-quart  boiler) — and  allowed  to 
remain  surrounded  by  boiling  water  from  seven  to  nine  minutes ;  the 
cover  should  be  removed  and  the  leaves  stirred  at  intervals.  This 
will  render  the  leaves  very  soft  and  flaccid,  ready  for  rolling.  During 
this  rapid  process  the  oxidizing  agencies  of  the  leaf  are  sterilized  by 
the  boiling  water  and  steam  in  the  hot- water  jacket  surrounding  the 
leaves,  and  the  production  of  a  green  tea  is  rendered  possible.  These 
flaccid  leaves  are  rolled  in  like  manner  to  the  black  tea  for  about  ten 
minutes,  being  stirred  at  intervals  until  they  lose  some  of  their  mois- 
ture and  become  sticky;  then  they  are  again  rolled  from  fifteen  tc 
twenty  minutes  under  all  the  pressure  that  can  be  applied.  After 
rolUng  they  are  immediately  placed  in  the  oven  in  a  pan  and  turned 
at  intervals  (similar  to  the  black  tea)  until  they  are  dry  and  brittle  to 
the  touch  and  a  slight  scent  of  tea  is  given  off. 

HOW  TO  FEEFAEE  TEA  FOE  DEINKING 

Attention  must  be  called  to  the  fact  that  ordinarily  tea  is  not  drawn 
properly,  which  not  only  makes  it  less  palatable  than  would  other- 
wise be  the  case  but  also  makes  it  very  deleterious.  Chemically, 
tea  leaves  yield  principally  thein  and  tannin.  The  former  is  the 
mild  stimulant  that  is  sought,  while  the  latter  should,  as  far  as  pos- 
sible, be  avoided.  The  thein  is  very  soluble  and  nearly  all  dissolves 
in  water  that  has  been  brought  to  the  boiling  point  and  allowed  to 
remain  on  the  leaves  three  or  four  minutes,  whereas  if  the  infusion 
be  longer  extended  only  a  little  more  thein  is  extracted  but  much 
more  tannin. 

To  make  tea  properly,  bring  freshly  drawn  water  to  a  boil,  pour  it 
on  the  requisite  amoimt  of  tea  in  a  previously  scalded  pot,  and  allow  it 
to  remain  covered  from  three  to  five  minutes;  then  decant  or  strain 
into  another  receptacle.  The  spent  leaves  should  not  be  used  again 
because  practically  all  the  stimulating  ingredient  has  been  removed 
and  that  which  is  left  is  very  deleterious  to  health. 

CONCLUSIONS. 

The  cultivation  of  the  tea  plant  in  home  gardens  is  not  only  profit- 
able, but  a  great  deal  of  pleasure  can  be  derived  from  it  at  the  same 
time  that  the  use  of  the  much  adulterated  foreign  article  is  avoided. 
This  is  often  found  to  contain  Prussian  blue,  indigo,  turmeric,  soap- 
stone,  and  leaves  of  other  plants  than  tea,  some  of  which  are  injurious 
to  health. 
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In  the  autumn  this  beautiful  evergreen  plant  is  covered  with 
handsome,  fragrant,  whitish  flowers,  having  a  golden  yellow  center, 
making  it  an  excellent  ornamental  plant. 

The  children  as  well  as  the  older  members  of  the  family  may  derive 
abundant  pleasure  in  plucking  and  making  the  leaves  into  tea, 
although  the  process  is  so  simple  that  this  work  can  easily  devolve 
upon  any  intelligent  servant. 

The  crop  of  an  average  tea  bush  is  about  3  ounces  of  cured  tea 
during  the  picking  season,  so  that  100  plants  will  yield  about  18  pounds 
a  year.  As  a  pound  makes  from  350  to  400  cups  of  tea,  50  plants 
should  furnish  a  cup  of  tea  apiece  to  a  family  of  nine  for  every  day  in 
the  year. 
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SEA    ISLAND    COTTON:     ITS    CULTURE, 
IMPROVEMENT,  AND  DISEASES. 


INTRODUCTION. 

Our  country  can  feel  a  just  pride  in  the  Sea  Island  cotton  industry, 
for  it  produces  the  longest,  finest,  and  most  vahiable  cotton  grown  in 
the  world.  Its  silky  staple  is  used  for  spinning  fine  fabrics  and  laces 
and  is  of  paramount  importance  to  the  thread  industry,  which  requires 
a  considerable  part  of  the  crop.  WTiere  great  strength  and  durability 
are  essential,  as,  for  instance,  in  United  States  mail  bags  and  in  pneu- 
matic tires,  Sea  Island  cotton  is  also  employed.  The  highl}^  organized 
and  laborious  methods  of  culture,  the  excellent  system  of  seed  selec- 
tion, and  the  painstaking  care  of  the  product  which  have  maintained 
the  high  quality  of  the  cotton  grown  on  the  Sea  Islands  are  matters 
of  special  interest. 

It  is  quality  rather  than  quantity  that  gives  economic  importance 
to  the  Sea  Island  cotton  industry,  for  the  total  annual  i)r()duction  is 
less  than  1  per  cent  of  the  American  crop,  or  an  average  for  the 
past  seven  years  of  94,000  bales  per  annum. 

An  improvement  in  quality,  an  increase  in  production,  and  a 
greater  profit  to  the  acre  are  all  possibilities  of  the  future.  They 
will  result  from  the  general  adoption  of  improved  methods  and  the 
extension  over  the  whole  Sea  Island  cotton  belt  of  the  careful  sAstem 
of  seed  selection  and  handling  now  practiced  in  one  jxH-tion  of  the 
area.  On  the«*other  hand,  conditions  are  such  that  the  industrv  mav 
in  time  be  crushed  by  comj^etition  unless  the  farmers  awake  to  the 
necessity  of  considering  the  needs  of  the  consumer  as  regards  quality 
and  purity  and  learn  that  the  cost  of  production  per  j^ound  can  be 
reduced  by  increasing  the  yield  per  acre  and  that  a  diversified  crop- 
ping system  is  safer  and  more  profitable  than  the  all-cotton  plan. 

6E0ORAFHICAL  DISTRIBUTION  OF  SEA  ISLAND  COTTON  IN  THE 

UNITED  STATES. 

The  successful  cultivation  of  Sea  Island  cotton  in  this  countrv  is 
confined  to  the  area  lying  southeast  of  a  line  drawn  from  George- 
town, S.  C,  to  a  point  in  western  Florida.  The  accompanying  map, 
figure  1,  shows  the  approximate  quantity  produced  in  each  county 
in  this  district,  each  dot  standing  for  500  bales  or  a  fraction  thereof. 
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In  South  Carolina  the  center  of  production  is  on  the  Sea  Islands 
along  the  coast,  where  the  finest  staples  are  grown.  The  chief  of 
thee^e  islanils  arc  James,  Pidisto,  John,  and  AVadmalaw, 

It  is  interesting  to  learn  that  in  Georgia  the  coast  counties  pro- 
duce scarcely  any  cotton,  owing  to  the  unfavorable  character  of  the 
country,  tlie  absence  of  the  necessary  lahor,  and  the  predominance 
of  the  Inmbfring  and  trucking  industries.  The  interior  counties 
which  grow  Sen  Island  cotton  extensively  also  produce  considerable 
Upland  cotton. 
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In  Florida  i>  similar  conditio 


I  exists.  Cotton  is  not  grown  on  the 
coast,  but  is  confined  to  the  interior  counties  in  the  north-central 
portion  of  the  .State.  Hen;  tlie  ])roporti()n  ()f  Upland  to  Sea  Island 
cotton  is  nuK-h  smaller,  until  one  reaches  tlie  western  counties,  where 
conditions  are  less-  favoral>le  for  the  long-staple  cotton  and  where 
tlie  Upland  tyj)e  is  niaiidy  grown. 

The  annual  crop  fluctuates  widely,  according  to  ihe  nature  of  the 
season,  but  the  average  yield  in  hales  of  not  quite  400  pounds  each 
during  the  past  five  years  has  been  as  follows:  South  Carolina, 
10,9r>7  bales;  {ieorgia,  50,311  hales,  and  Florida,  33,749  bales. 
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IDEAL  CROP  REQUIREMENTS. 

Several  factors  must  be  considered  when  seeking  a  location  for 
growing  Sea  Island  cotton.  Those  mentioned  here  affect  not  only 
the  yield  but  the  quality  of  the  staple,  its  color,  and  the  percentage 
of  lint  to  seed.  The  relative  influence  of  the  various  factors  is, 
however,  not  always  determinable. 

SOIL. 

The  crop  requires  a  sandy  or  a  sandy  loam  soil,  preferably  with  a 
clay  or  compact  sand  subsoil  about  a  foot  below  the  surface.  Most 
of  the  Sea  Island  cotton  is  grown  on  the  soil  type  classified  by  the 
Bureau  of  Soils  as  Norfolk  fine  sand,  with  lesser  areas  of  Norfolk 
sand,  Norfolk  sandy  loam,  and  related  types.  On  the  Sea  Islands, 
where  a  clay  subsoil  is  rarely  found,  the  growers  seek  to  maintain  a 
compacted  layer  beneath  the  plants  by  the  tramping  of  stock  during 
the  year  the  land  is  resting.  The  interior  growers  prefer  a  clay  sub- 
soil, but  sometimes  plant  cotton  on  quite  deep  sand,  where  the  quality 
is  satisfactory ;  the  yield  is  smaller,  however,  in  such  cases. 

MOISTUBE. 

A  well-regulated  water  supply  is  the  most  important  factor  influ- 
encing Sea  Island  cotton.  Thorough  drainage  is  essential.  On  this 
account  more  and  better  cotton  is  grown  on  the  slightly  elevated 
margins  of  the  Sea  Islands  than  in  the  lower  central  portions.  Tile 
drains  make  possible  the  cultivation  of  land  otherwise  too  wet.  In 
the  interior,  cotton  is  grown  only  where  there  is  suitable  drainage. 
On  the  other  hand  a  liberal  and  regular  supply  of  water  is  needed, 
and  wherever  cotton  is  planted  on  the  dry  hills  in  the  upper  edge  of 
the  Sea  Island  cotton  belt  inferior  results  are  secured,  the  staple 
becoming  shorter  and  harsher.  The  lower  lying  lands  are  better, 
provided  they  have  adequate  drainage. 

HUMUS. 

Soils  very  rich  in  humus  appear  to  be  unsuited  to  Sea  Island  cot- 
ton, producing  too  rank  a  growth;  but  a  deficiency  of  hunnis  is  also 
a  serious  objection,  as  such  land  produces  a  small  plant  with  a  ten- 
dency to  the  shedding  of  bolls  and  to  rust. 

LOCATION  AND  EXPOSURE. 

Atmospheric  humidity  appears  to  be  a  prominent  factor  influencing 
the  quality  of  the  staple.  On  the  Sea  Islands,  fields  having  an  ocean 
exposure  are  said  to  produce  a  finer  and  glossier  staple  on  account  of 
the  moisture-laden  ocean  breezes,  and  in  the  interior  one  advantage  of 
the  lower  lands  is  doubtless  their  moist  air,  which  is  conserved  bv 
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moisture  in  the  air  the  staple  becomes  harsh  and  shorter.  This  is 
further  shown  bv  the  fact  that  a  wet  season  is  more  favorable  to  Sea 
Island  than  to  Upland  cotton,  while  the  Upland  varieties  do  better 
in  a  dry  season.  The  relative  production  of  Upland  and  Sea  Island 
cotton  in  the  northern  counties  fluctuates  with  the  season  and  the 
changes  in  acreage  due  to  varying  market  conditions. 

The  mixing  of  seed  and  the  hybridization  which  result  from  plant- 
ing cotton  of  both  types  in  the  same  community  is  a  serious  handicap 
to  the  growers  of  Sea  Island  cotton.  In  this  respect  portions  of 
Florida  where  only  Sea  Island  cotton  is  grown  possess  a  marked 
advantage,  and  the  introduction  of  Upland  varieties  should  be  dis- 
couraged. 

LABOB. 

In  addition  to  the  effect  of  high  prices  in  stimulating  the  industry 
and  of  low  prices  in  depressing  it,  a  factor  which  must  be  considered 
in  connection  with  the  production  of  cotton  in  either  old  or  new 
sections  is  the  supply  of  available  labor.  Until  present  methods  are 
revolutionized  a  relatively  large  amount  of  fairly  cheap  labor  is 
required,  and  it  is  a  great  advantage  if  the  laborers  have  had  long 
experience  with  the  crop.  Throughout  the  Sea  Island  cotton  belt 
there  is  now  a  growing  scarcity  of  labor,  which  is  likely  to  restrict  the 
acreage  planted.  The  farmers  must  meet  the  new  conditions  by  the 
adoption  of  labor-saving  nuichinery  in  planting  and  in  cultivation, 
but  there  will  continue  to  be  difficulty  in  getting  the  cotton  picked. 

The  development  of  trucking  and  lumbering  industries  restricts 
the  less  profitable  cotton  crop,  and  there  is  a  steady  exodus  of  labor- 
ers to  engage  in  railroad  building,  etc.,  making  the  labor  problem 
still  more  serious. 

POSSIBLE  EXTENSION  OF  THE  SEA  ISLAND  COTTON-PRODUCINO 

AREA. 

It  has  been  predicted  that  there  will  be  in  the  future  a  constant 
increase  in  the  world's  consumption  of  Sea  Island  cotton,  requiring 
a  corresponding  increase  in  production.  Sections  outside  the  present 
Sea  Ishuul  cotton  belt  have  from  time  to  time  attempted  to  engage 
in  its  culture,  but  such  extensions  of  area  are  unnecessarv  and  do  not 
promise  a  profit.  No  other  portion  of  our  cotton  belt  is  as  well 
adapted  to  the  crop  as  the  area  in  w-hich  it  is  now  grown.  This  is 
shown  by  tlie  fact  that  during  the  past  hundred  years  very  many 
attempts  have  been  made  to  grow  Sea  Island  cotton  in  other  States, 
and  all  have'failed.  Such  extensions  are  unnecessary,  because  sev- 
eral times  as  much  as  the  present  crop  could  be  produced  in  the  area 
now  devoted  to  Sea  Island  cotton,  if  circumstances  required  it.  This 
increased  production  could  be  accomplished  in  part  by  clearing  and 
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planting  new  land,  for  neither  on  the  Sea  Islands  nor  in  the  interior 
counties  is  more  than  a  small  fraction  of  the  land  under  cultivation, 
and  in  part  by  increasing  the  yield  per  acre,  which  could  ha  doubled 
by  better  cultural  methods  and  the  practice  of  seed  selection.  An 
additional  increase  would  result  from  the  substitution  of  Sea  Island 
for  Upland  cotton  in  the  border  counties  where  both  are  now  grown. 
Serious  obstacles  are  met  with  in  introducing  Sea  Island  cotton 
into  a  new  section.  There  is  difficulty  in  securing  the  proper  care  in 
cultivation  and  in  picking  and  handling  the  staple.  Pickers  accus- 
tomed to  Upland  varieties  object  so  much  to  the  small  and  partly 
closed  Sea  Island  bolls  that  it  is  difficult  to  get  the  cotton  picked 
even  at  the  prices  now  paid — $1  to  $1.25  a  hundred  pounds.  The 
ginning  must  be  done  on  a  roller  gin,  as  the  saw  gin  injures  the 
staple  too  much,  and  a  specially  equipped  ginnery  is  therefore  neces- 
sary. Further  difficulties  are  met  with  in  marketing  the  product, 
which  at  first  can  rarely  be  sold  to  advantage  in  a  local  market  where 
the  buyers  are  unaccustomed  to  the  Sea  Island  staple.  Shipment  to 
a  recognized  market  for  Sea  Island  cotton  is  necessary  in  such  cases. 

MARKETS. 

The  cotton  grown  in  South  ^Carolina  is  marketed  at  Charleston, 
while  the  interior  crop  is  handled  at  Savannah,  Blackshear,  and 
Valdosta,  Ga.,  Madison,  Fla.,  and  other  interior  towns.  There  is  a 
marked  difference  in  the  style  of  bale  in  the  two  cases.  South  Caro- 
lina  cotton  is  put  up  in  bags,  7|  feet  long  and  about  2i  feet  in 
diameter,  containing  300  to  400  pounds.  (Fig.  2.)  They  are  filled 
by  hand  and  pressed  in  a  light  hand-screw  press.  Compression 
for  export  is  not  practiced.  As  the  use  of  this  bag  has  been  confined 
to  the  Sea  Islands,  it  serves  as  a  trademark  to  distinguish  the  crop 
in  foreign  markets. 

In  the  Charleston  district  the  finest  cotton  is  that  ij^rown  bv  a 
limited  number  of  planters  who  have  for  many  years  paid  the  most 
careful  attention  to  seed  selection.  Their  cotton  is  not  only  long 
and  fine  but  is  picked  with  so  much  regard  to  cleanliness  and  uni- 
formity that  the  grower's  private  brand  on  the  package  is  often  a 
sufficient  guarantee  of  its  quality. 

These  fine  "crop  lots"  comprise  about  35  per  cent  of  the  cotton 
marketed  in  Charleston  and  sell  for  from  30  to  60  cents  a  pound. 
They  are  all  exported.  The  demand  for  this  extra -fine  and  hiirh- 
priced  cotton  is  very  limited.  The  remainder  of  the  Soutli  Carolina 
crop  is  sold  in  the  usual  manner  at  lower  prices.  The  higher  ]:>rice 
secured  for  South  Carolina  cotton  is  largely  because  of  its  superior 
preparation,  all  stained  and  weak  cotton  and  bits  of  leaf  being  re- 
moved before  baling. 
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(1  cotton  is  ]ja('keil  by  a  ^teani  presH  into  bales 
pounds  each,  uf  the  same  shape  and  size  as  an 
Upland  cotton  bale,  5i 
inches  by  27  inches  (fig.  3). 
They  are  covered  with  heavy 
hnrlap,  secured  by  sewing 
v.ith  strong  cord  instead  of 
by  the  steel  ties  used  on  bales 
<if  Upland  cotton. 

The  buyers  clas.sify   inte- 
rior cotton  liTst  by  length  of 
staple     into     "  East     Flori- 
das"  15  inches  to  2  inches; 
I  loridas, '  1  g  inchesi  to  I3 
inthii     and  "  (leorgias,'    1| 
mclns    but    less    fine    than 
l-hruhis     Tht  so  names  have 
(omt  to  bt  applied  without 
itgard  to  the  souru;  of  the 
(otton     1h(  length  of  staple 
I        E  i"'  nminh   nittiienced  by  seed 
'  selcLtion    but  m  part  bj  the 

1  tlusc  (iisscs  IS  si[bdi\ul<<l  into  grades 


exposure 
to  weather  before 
picking,  to  storing 
or  ginning  when  loo 
vellow  cotton  and  lii 


I'l't.  and  especially  to  the  presence  iif  stained  or 
i  of  leaf  (ir  other  trash. 


FACTOR  GOVEEKINQ  PRrCES. 
There  is  a  fairly  uniform  <leniand  for  11  few  hundred  bags  of  extra- 
fine  cotton  with  staple  of  2  inches  and  over,  and,  for  what  the  market 
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requires,  a  high  price,  50  to  80  cents  a  pound,  will  be  paid.  A  larger 
quantity  of  this  long-staple  cotton  is  difficult  to  sell  at  any  price. 
For  the  medium  grades  (If  inches  to  IJ  inches)  there  is  a  liberal 
demand  at  prices  determined  by  the  law  of  supply  and  demand.  The 
size  of  the  crop  in  Georgia  and  Florida  is  the  principal  factor  in 
establishing  the  price,  but  other  long  staples  exercise  considerable 
influence. 

Sea  Island  cotton  is  only  slightly  affected  by  the  fluctuations  of 
shv^rt-staple  Upland  cotton,  but  the  amount  and  quality  of  the  long- 
staple  Upland  crop  seriously  affect  the  lower  grades  of  Sea  Island 
cotton.  Staples  less  than  1|  inches  long  sell  well  only  in  a  year  when 
the  long-staple  Upland  crop  is  inferior.  This  long-staple  Upland 
cotton  is  grown  mainly  in  the  Mississippi  Valley,  and  as  it  can  be 
produced  at  a  less  cost  than  Sea  Island  cotton  it  is  evident  that  the 
latter  must  not  be  permitted  to  become  less  than  If  inches  in  length, 
in  order  to  avoid  this  competition. 

The  next  quality  of  staple  competing  with  Sea  Island  cotton  is 
the  Eg^q^tian.  Of  this  an  amount  equivalent  to  about  1,500,000 
Sea  Island  bales  of  400  pounds  is  produced  every  year  in  the  Nile 
Valley,  and  147,000  such  bales  are  annually  imported  into  America. 
An  average  price  is  15  cents  a  pound.  Egyptian,  while  not  as  long 
and  fine  as  Sea  Island  cotton,  is  very  strong  and  free  from  waste, 
owing  to  careful  preparation.  It  wastes  in  the  mill  8  per  cent  less 
than  Sea  Island  cotton,  the  average  waste  in  the  different  processes 
of  preparing  for  spinning  being  33  per  cent  for  the  Sea  Island  and 
only  25  per  cent  for  Egyptian.  Much  of  the  Egyptian  cotton  is 
decidedly  shorter  than  Sea  Island,  but  the  Jannovitch  variety  and  to 
some  extent  the  Abassi  are,  in  particular,  competitors  of  Sea  Island 
of  If -inch  staple  or  less  and  will  continue  to  be  used  in  preference  to 
the  American  product,  even  in  our  own  mills,  until  the  interior  Sea 
Island  growers  improve  their  product. 

Mr.  A.  P.  Brantley,  a  well-informed  buyer  and  exporter  of  Sea 
Island  cotton,  writes  as  follows: 

Jannovitch  has,  during  the  hist  few  seasons,  commanded  practicaUy  as  much 
money  as  Extra  Choice  and  Fancy  Georgian.  If,  however,  we  could  produce 
cotton  with  stajHe  of  1§  inches  wliicli  would  not  show  a  spinning  loss  of  more 
than  2,")  per  cent  as  compared  with  8.*?  i>er  cent,  the  present  average  loss,  and  if 
at  the  same  time  we  could  grow  a  cotton  with  fewer  neps.  there  would  he  a 
tremendous  expansion  in  the  demand  for  this  style  of  cotton,  for  the  reason 
that  it  is  slightly  stronger  than  .Jannovitch ;  i)Ut  as  the  case  stands  now  .Jan- 
novitch is  preferred  at  an  even  price  in  many  cases  on  account  of  its  heing 
less  w^asty  and  having  fewer  neps. 

The  Egyptian,  although  closely  related  to  Sea  Island  cotton,  can 
not  be  grown  successfully  in  our  southeastern  States  on  account  of  its 
susceptibility  to  the  bacterial  disease  "  black-arm." 
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Sea  Island  cotton  produced  in  the  West  Indies  is  equal  to  the  aver- 
age American  product,  and  indeed  competes  with  the  Carolina  Sea 
Island  cotton  rather  than  with  the  interior  product.  The  West 
Indian  industry  is  new,  having  been  developed  mainly  since  1902, 
and  is  as  yet  of  small  proportions,  only  about  4,000  bales  per  annum 
being  produced;  but  the  industry  there  may  grow  rapidly.  It  has 
already  led  the  South  Carolina  planters  to  organize  in  refusing  to 
sell  seed. 

The  Sea  Island  grower  will  therefore  recognize  that  the  prices  of 
his  crop  depend  on  several  factors  and  that  quality  is  more  important 
than  quantity.  Organized  efforts  should  be  made  to  raise  the  stand- 
ard of  length  and  preparation  in  order  to  avoid  competition  with 
cheaper  cotton.  Of  the  better  grades  a  larger  quantity  can  be  sold 
than  is  now  produced. 

Interior  planters  are  advised  not  to  aim  to  produce  an  extra  long 
cotton.  South  Carolina  and  the  AVest  Indies  can  excel  in  this,  and 
the  market  for  such  cotton  is  very  limited.  Furthermore,  the  increase 
in  length  is  obtained  at  a  sacrifice  in  yield  which  cancels  the  profit. 
Rather  let  the  interior  grower  select  for  a  staple  If  inches  to  IJ 
inches  long  and  for  a  vigorous  and  productive  plant,  and  let  the 
campaign  for  a  reduction  of  acreage  be  directed  against  staples  less 
than  1;^  inches  in  length  and  against  the  planting  of  Upland  cotton 
in  Sea  Island  districts. 

FARM  PRACTICES. 

On  the  Carolina  Sea  Islands  the  planters  have  worked  out  a  system 
well  adapted  to  the  peculiar  needs  of  that  section.  Their  methods 
are  in  many  respects  excellent,  and  the  recommendations  in  this  bul- 
letin regarding  improvements  apply  less  to  these  growers  than  to 
those  in  (ieorgia  and  Florida,  where  a  brief  survey  will  convince  one 
that  far  greater  profits  could  be  secured  by  radical  changes  in  farm 
l)raeti('es. 

SEED   SELECTION  THE   FIRST   BEQUIIIEMENT. 

Witliout  seed  selection  Sea  Island  cotton  can  not  be  s^rown  success- 
fully  for  more  than  a  few  years  in  any  latitude.  The  interior  grow- 
ers have  always  dei)ended  on  the  skillful  seed  selection  of  the  Carolina 
planters  and  have  continued  to  neglect  the  matter  since  this  seed  sup- 
ply has  be(»n  cut  off  by  a  growers'  organization.  No  more  improved 
seed  can  be  had  from  the  Sea  Islands,  and  nothing  is  more  certain 
than  that  the  crop  will  continue  to  deteriorate  rapidly  until  the  inte- 
rior growers  begin  work  to  improve  it.  They  undoubtedly  will  rise 
to  the  occasion  when  thev  realize  that  their  industrv  is  at  stake. 
They  may  be  assured  in  advance  that  they  will  succeed  to  a  degree 
limited  only  by  the  care  and  skill  they  expend. 
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Three  points  are  to  be  sought  by  selection,  as  follows : 

(1)  Length  and  quality  of  staple  must  be  maintained.  Only  by 
saving  seed  from  plants  having  a  long,  fine,  and  uniform  staple  can 
these  qualities  be  retained.  Otherwise  there  occur  in  the  fields  an 
increasing  number  of  plants  with  a  shorter  staple,  due  to  the  inherent 
tendency  of  this  highly  improved  crop  to  revert  to  its  original  char- 
acter. The  farmer  overcomes  this  tendency  when  he  chooses  his  seed 
each  year  only  from  stalks  that  have  maintained  the  desired  quality. 

(2)  Good  productive  plants  must  be  secured.  A  greater  loss  than 
farmers  realize  is  due  to  the  number  of  unproductive  plants  in 
every  field.  Even  plants  equally  supplied  with  space  and  food 
differ  much  in  the  number  of  bolls  they  bear,  the  size  of  the  bolls, 
and  the  way  they  open.  These  differences  are  mainly  inherited,  so 
that  by  careful  attention  to  this  point  when  selecting  seed  the  pro- 
ducing power  of  any  variety  can  be  greatly  increased. 

(3)  Run-out  and  hybrid  plants  must  be  eliminated.  A  conspicu- 
ous source  of  loss  in  the  average  interior  field  is  the  number  of  tall 
hybrid  and  run-out  plants.  These  occupy  double  the  space  of  good 
ones  and  yet  produce  a  worthless  crop.  All  such  plants  should  be 
pulled  out  as  soon  as  detected.  Where  careful  seed  selection  is 
practiced  and  the  neighborhood  of  Upland  cotton  avoided,  very  few 
of  these  undesirable  plants  will  appear  in  the  crop. 

PBEPABATION  OF  THE  STAPLE  FOR  MARKET. 

Next  in  importance  to  seed  selection  is  the  preparation  of  the 
staple  for  the  market.  Interior-grown  Sea  Island  cotton  has  an 
unenviable  reputation  for  poor  preparation  as  compared  with  the 
Carolina  Sea  Island  product.  The  farmers  seem  not  to  consider 
the  delicate  nature  of  the  staple  and  handle  it  as  carelessly  as  they 
would  Upland  varieties,  whereas  it  requires  special  care  at  every 
stage  from  boll  to  bale.  Too  often  it  diminishes  in  value  by  exposure 
to  weather  in  the  field,  by  being  mingled  with  broken  leaves  and 
yellow  cotton  in  picking,  by  being  stored  undried  when  gathered 
damp,  or  by  careless  ginning.  The  luster  of  the  staple  once  lost  can 
never  be  regained.  The  admixture  of  weak  and  stained  cotton 
means  loss  to  the  spinner  from  waste  and  the  extra  cost  of  cleaning, 
and  this  loss  must  be  made  good  by  a  reduction  in  the  price  paid  the 
farmer. 

There  is  much  complaint  from  the  spinners  of  an  undue  amount 
of  nep,  or  white  knots  of  tangled  fibers  in  cotton  from  diseased  plants, 
or  in  cotton  picked  too  green  or  not  properly' ginned.  Much  of  this 
trouble  can  be  avoided. 
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BETTEB  CULTUBE  MEANS  LABGEB  CROPS. 

The  fact  that  the  yield  on  some  farms  averages  400  pounds  of  lint 
per  acre  while  the  general  average  is  perhaps  less  than  100  pounds 
per  ac*re  shows  that  there  can  be  a  great  improvement  in  methods  of 
growing  the  crop.  The  Sea  Island  cotton  belt  needs  to  diversify,  to 
rotate  crops,  to  use  fertilizers  more  rationally,  to  build  up  the  thin 
soil,  to  plow  deeper  and  cultivate  shallower,  and  to  economize  hand 
labor  by  modern  farm  machinery. 

CBEDIT   AND   THE   BENTAL   SYSTEM   A   BAB  TO   PBOGBESS. 

The  cost  of  cotton  production  is  greatly  increased  by  the  prevail- 
ing credit  system,  owing  to  the  higher  cost  of  supplies  and  the 
reduction  of  the  farmers'  ambition  and  efficiency.  The  rapid  change 
from  credit  to  a  cash  system  now^  going  on  is  a  great  gain  for  good 
farming. 

The  common  practice  of  renting  land  for  a  share  of  the  crop 
greatly  hinders  the  adoption  of  improved  methods.  It  means  in- 
stead the  continuous  planting  of  cotton  without  attention  to  seed 
selection  or  soil  improvement.  AAHien  the  owner  can  not  operate  his 
farm  himself,  he  should  retain  strict  oversight  over  the  work  done 
by  his  tenant  and  provide,  through  a  written  contract,  for  a  specified 
system  of  rotation  and  seed  selection. 

If  the  period  of  rental  were  three  or  five  years  instead  of  one, 
there  would  be  more  incentive  for  the  tenant  to  build  up  the  soil. 
The  owner  who  keeps  his  land  in  a  high  state  of  cultivation  has  no 
difficulty  in  securing  the  best  class  of  tenants. 

DEFECTS  IN  MARKET   CONDITIONS. 

There  is  a  tendency  among  cotton  buyers  to  pay  an  average  price 
for  all  grades  of  Sea  Island  cotton,  especially  in  the  smaller  markets. 
This  means  that  good  cotton  brings  less  than  its  value,  and  inferior 
or  dirty  cotton  too  much.  This  practice  is  an  injustice  to  the  farmer 
who  produces  a  superior  article  and  it  tends  to  discourage  him  from 
selecting  for  quality.  Unless  buyers  are  willing  to  pay  full  value 
for  the  best  cotton,  farmers  can  not  be  expected  to  improve  their 
seed  in  any  respect  except  to  secure  larger  yields  per  acre. 

It  is  an  advantage  to  the  farmer  who  has  a  superior  grade  of  cotton 
to  secure  competitive  offers  from  large  buyers  before  selling.  In 
this  direction  much  good  can  be  done  by  farmers'  organizations. 

CULTIVATION  OF  SEA  ISLAND  COTTON. 

BOTATION  AND  DIVEBSIFICATION. 

Although  Sea  Island  cotton  always  has  been  grown  on  the  one- 
crop  plan  even  on  the  Sea  Islands,  there  are  many  reasons  why 
greater  success  can  be  had  by  making  it  a  part  of  a  system  of  diversi- 
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fied    farming.     By   rotation  of  crops  several   purposes  are  accom- 
plished, as  follows : 

(1)  The  productive  capacity  of  the  land  is  increased  and  main- 
tained. The  cultivation  of  cowpeas,  velvet  beans,  and  other  legumes 
adds  to  the  soil  large  quantities  of  nitrogen  draAvn  from  the  air, 
enabling  the  farmer  to  secure  at  slight  expense  an  element  which  is 
the  most  costly  part  of  purchased  fertilizers. 

The  physical  condition  of  the  soil  is  improved,  especially  by  the 
addition  of  humus  or  vegetable  mold,  Avhereas  continued  cultivation 
in  cotton  or  corn  rapidly  exhausts  the  humus.  The  importance  of 
humus  can  hardly  be  overestimated.  A  soil  rich  in  organic  matter 
is  more  easilv  cultivated  than  other  soil.  It  suffers  less  from  Avash- 
ing  because  the  water  is  absorbed,  and  because  of  this  Avater-holding 
power  it  does  not  quickly  become  too  Avet,  nor  does  it  dry  (]uickly; 
hence,  injury  from  drought  is  lessened.  A  soil  rich  in  organic  mat- 
ter is  richer  in  the  l>eneficial  bacteria  and  other  organisms  that  take 
part  in  rendering  available  to  the  plant  the  food  hitherto  locked  up. 

By  rotation,  crops  with  different  fertility  requirements  are  alter- 
nated so  that  the  same  elements  are  not  drawn  on  so  constantly. 
Cover  crops  which  increase  humus  can  succeed  cultivated  crops 
which  exhaust  it,  and  in  the  intervals  of  rotation  any  poisonous  or 
injurious  excretion  from  the  roots  of  a  crop  is  neutralized.  Deep- 
rooted  crops  may  be  employed  to  bring  up  phmt  food  from  the  sub- 
soil and  leave  it  at  the  surface  when  thev  decav,  where  it  will  be 
available  for  shallower  rooted  crops. 

The  test  of  successful  farming  is  to  produce  large  and  profitable 
crops  and  at  the  same  time  to  build  up  the  fertility  of  the  soil, 
making  it  each  year  more  productive.  Diversified  farming  permits 
this  to  be  done;  continuous  cotton  growing  never  will. 

(2)  A  diversified  cropping  system  places  farm  operations  on  a 
safer  and  more  economical  basis.  Kegular  and  continuous  employ- 
ment for  labor  is  secured  if  crops  are  grown  which  require  attention 
at  different  seasons.  The  danger  of  loss  from  unfavorable  Aveather 
or  glutted  markets  is  much  diminished  Avhen  several  crops  are  grown. 
It  is  particularly  important  that  the  growers  of  Sea  Island  cotton 
should  begin  at  once  to  practice  diversification  in  order  to  gain 
experience  with  other  crops,  because  there  is  a  possibility  that  the 
invasion  of  the  boll  weevil  into  the  eastern  States  may  in  a  few" 
years  make  Sea  Island  cotton  an  unprofitable  crop.  Much  hardship 
will  result  unleas  other  cro2)s  are  established  meantime. 

(3)  Rotation  of  crops  is  one  of  tlie  most  effective  means  of  con- 
trolling weeds,  insects,  and  plant  diseases.  Crab-grass,  nut-grass, 
and  other  weeds  troublesome  in  cotton  fields  are  reduced  in  numbers 
by  the  shading  and  smothering  effect  of  a  heavy  growth  of  cowpeas 
or  velvet  beans.     Most  injurious  insects  and  plant  diseases  attack  only 
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one  kind  of  plant.  The  continuous  culture  of  any  crop  affords  ideal 
conditions  for  the  multiplication  of  its  pests,  while  rotation  of  crops 
results  in  their  destruction  from  lack  of  food. 

For  example,  the  nematode  worm,  causing  the  destructive  root-knot 
of  peaches,  cotton,  etcj  is  greatly  increased  by  planting  susceptible 
crops,  but  can  be  controlled  by  a  succession  of  immune  crops,  such  as 
corn,  oats,  velvet  beans,  or  peanuts.  For  several  cotton  diseases, 
including  anthracnose,  boll-rot,  and  ''  black-arm,''  rotation  is  advised 
as  one  of  several  preventive  measures. 

V 
Rotation  Systems. 

The  term  '"  rotation  "  implies  a  prearranged  order  of  succession 
for  the  various  crops  cultivated.  Every  farmer  should  draw  up  a 
planting  scheme  for  his  farm,  worked  out  with  reference  to  the 
relation  of  each  crop  to  the  others.  The  details  of  this  plan  will 
differ  in  every  case  according  to  the  number  of  crops  and  the  acreage 
of  eadi,  but  some  general  principles  apply  to  all. 

The  crops  in  a  rotation  may  be  di^nded  into  two  classes: 

(1)  Money  crops,  in  the  majority  of  cases  Sea  Island  cotton  or  corn, 
from  the  sale  of  which  the  principal  income  is  derived.  These  draw 
from  the  soil  more  than  they  add  to  it. 

(2)  Improvement  croi)s,  grown  mainly  to  build  up  the  soil.  These 
are  usually  legumes,  like  cowpeas,  velvet  beans,  peanuts,  or  beggar- 
weed.  If  fed  to  stock  they  will  return  a  revenue  and  improve  the 
soil  as  well. 

The  choice  of  a  legume. — Cowpeas  have  always  been  the  most  pop- 
ular and  widely  grown  crop  of  this  class.  They  have  many  advan- 
tages over  the  others — adaptability  to  poor  land,  ease  of  culture,  the 
value  of  the  peas  as  food  for  man  or  stock,  excellence  as  a  hay  crop, 
etc.  On  the  other  hand,  they  are  open  to  the  serious  objection  that 
they  are  very  subject  to  root-knot  and  greatly  increase  this  disease. 
On  land  infected  by  cotton  wilt  or  black-root  the  loss  is  increased  by 
the  presence  of  root-knot.  Fortunately  the  Iron  cowpea  is  immune 
to  root-knot  and  can  be  used  Avith  safetv.  In  fields  Avhere  it  is  cer- 
tain  there  is  no  root-knot  any  pea  can  be  i)lanted,  but  the  trouble  is 
that  root-knot  frequently  appears  where  its  presence  was  not  sus- 
pected. As  all  Sea  Island  cotton  lands  are  sandy  and  subject  to 
infection  by  root-knot  and  Avilt  it  is  ui'ged  that  no  other  cowpea  than 
the  Iron  varietv  be  used  in  rotation  witli  Sea  Island  cotton. 

Velvet  beans  are  a  great  addition  to  tlie  resources  of  Sea  Island 
cotton  irrowers.  Thev  ai*e  entiielv  immune  to  root-knot  and  black- 
root  and  of  mucli  value  in  rotations  for  this  reason.  No  other  legume 
grown  in  the  Sea  Island  cotton  belt  makes  as  much  growth  or  adds 
as  much  vegetable  matter  and  nitrogen  to  the  soil.     Velvet  beans 
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aflford  excellent  grazing  for  stock  in  late  fall  and  Avinter,  and  should 
be  grown  much  more  than  at  present.  Their  h)ng  season  of  growth 
is  a  disadvantage  when  a  catch  crop  is  needed  to  follow  potatoes  or 
grain.  The  vines  are  so  long  that  harvesting  for  hay  is  nearly 
impossible. 

Peanuts,  or  ground  peas,  are  also  free  from  root-knot,  and  are 
especially  useful  as  feed  for  hogs.  They  appear  to  be  somewhat  less 
effective  as  soil  improvers  than  cowpeas. 

Beggarweed  is  native  to  Florida  and  seeds  itself  Avhenever  per- 
mitted to  grow.  It  makes  a  valuable  hay  when  cut  at  the  beginning 
of  the  blooming  season  and  does  good  service  in  enriching  the  soil. 
In  the  cotton  field  it  must  be  kept  under  control  by  thorough  cultiva- 
tion or  the  seeds  will  become  tangled  in  the  cotton,  but  if  allowed  to 
spring  up  late  in  summer  it  will  serve  as  a  Avinter  cover  crop  to  the 
great  benefit  of  the  land.  The  complete  immunity  of  beggarweed  to 
root- knot  is  an  important  point  in  its  favor. 

Besting  land. — A  practice  common  on  the  Sea  Islands  and  in  por- 
tions of  Florida  is  to  plant  cotton  alternately  on  half  the  farm,  leav- 
ing the  other  half  to  grow  up  in  grass  and  weeds.  This  is  much  better 
than  continuous  cotton  j^lanting,  but  is  a  defective  system  because  the 
maximum  capacity  of  the  land  is  not  obtained.  It  is  better  to  grow  a 
useful  legume  than  coarse  or  obnoxious  weeds,  like  fennel,  coffeeweed, 
and  sandspurs,  or  if  pasture  is  needed  rye  may  be  sown  between  the 
cotton  rows  in  the  fall,  grazed  during  the  spring  months,  then  plowed 
under  and  Iron  cowpeas  sown  for  hay  or  for  fall  grazing.  Thus  there 
may  be  substituted  a  two-year  rotation,  which  is  i^erhaps  the  most 
practicable  plan  for  the  conditions  noAV  prevailing.  The  two-year  rota- 
tion in  its  simplest  form  is  cotton  on  half  the  land  and  corn  anc.  ^ron 
cowpeas  on  the  other  half,  the  cotton  following  the  corn  and  peas  each 
year.  A  better  plan  is  to  plant  one-half  of  the  land  in  cotton,  one- 
fourth  in  corn  and  Iron  cowpeas,  and  erne- fourth  in  velvet  beans, 
reversing  the  order  so  that  velvet  beans  come  on  the  same  land  once 
in  four  years,  cotton  twice,  and  corn  and  peas  once.  This  is  i)rac- 
tically  a  four-year  rotation.  If,  after  this  has  been  repeated  several 
times,  the  land  becomes  too  rich  in  nitrogen,  as  indicated  by  an 
excessive  growth  of  the  cotton  to  weed,  the  A^elvet  beans  could  be 
omitted  for  a  year  or  tAvo.  Velvet  beans  or  cowpeas  in  these  rota- 
tions should  be  fertilized  with  about  200  pounds  of  acid  phosphate 
and  potash  to  the  acre.     No  nitrogen  is  required. 

A  three-year  rotation  is  better  than  one  of  tAvo  years.  The  three- 
year  rotation  for  the  first  year  might  consist  of  rye,  oats,  or  wheat 
for  hay,  followed  by  Iron  cowpeas;  second  year,  corn  with  Iron  cow- 
peas; third  year,  cotton.  Cut  the  corn  when  ripe  and  shred  the 
stalks.     Do  not  waste  time  pulling  fodder.     Cut  the  peas  for  hay  or 
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pasture  them.  In  early  fall  ploAv  under  the  stubble  and  sow  rye,  oats, 
or  wheat.  This  grain  should  be  cut  for  hay  just  before  it  ripens,  and 
should  be  off  in  time  to  jjlant  velvet  beans,  if  they  are  preferred  to 
cowpeas.  The  field  should  be  grazed  during  the  fall,  and  the  remain- 
ing litter  ploAved  in  early  enough  in  the  winter  to  decay  before  the 
cotton  is  planted.  The  advantage  of  the  three-year  rotation  is  that 
it  permits  keeping  more  live  stock  and  will  consequently  improve  the 
land  more  rapidly. 

FERTILIZERS  FOR  SEA  ISLAND  COTTON. 

PRESENT   PBACTICES. 

The  character  of  the  fertilizers  and  the  amounts  used  per  acre  by 
farmers  in  different  ])arts  of  the  Sea  Island  cotton  belt  varv  between 
wide  extremes.  The  practices  on  the  Sea  Islands  are  characterized 
by  heavy  applications  of  home-mixed  fertilizers,  differing  consid- 
erably in  composition  according  to  the  ideas  of  the  various  planters, 
but  usually  rich  in  potash.  The  need  for  humus  is  recognized,  and  is 
supplied  by  growing  coAvpeas  and  by  heavy  applications  of  marsh 
mud,  salt  Avater  grass,  and  compost.  Three  typical  examples  follow: 
(1)  Two  hundred  pounds  of  kainit,  200  pounds  of  acid  phosphate, 
400  pounds  of  cotton-seed  meal,  25  bushels  of  Sea  Island  cotton 
seed,  25  loads  of  marsh  nuid  per  acre;  (2)  200  pounds  of  kainit,  200 
pounds  of  acid  phosphate,  200  i)ounds  of  lime,  1,000  pounds  of  Sea 
Island  cotton  seed  per  acre;  (8)  800  pounds  of  kainit,  300  pounds 
of  acid  phosphate,  »5(H)  pounds  of  cotton-seed  meal  per  acre. 

In  (leorgia  and  Florida,  on  tlie  other  liand,  light  applications  pre- 
dominate. Occasionally,  however,  a  farmer  goes  to  the  other  extreme 
and  i)uts  on  1,000  to  2,000  i)ounds  of  fertilizer  per  acre.  A  common 
practice  is  to  use  a  complete  fertilizer  of  the  2-8-2  grade,"  applying 
100  to  250  poinids  per  acre.  Some  planters,  however,  use  only  acid 
phosphate  and  potash,  while  others  use  nothing  but  kainit. 

GENERAL  PRINCIPLES  GOVERNING  THE  USE  OF  FERTILIZERS. 

The  fertilizer  question  is  too  comi)lex  to  discuss  fully  here.  Farm- 
ers' Bulletins  Nos.  44  and  48  contain  detailed  information  (m  this  sub- 
ject, and  will  be  sent  free  of  charge  to  any  person  requesting  them. 
A  few  general  rules  to  be  remembered  are  the  following: 

(1)  The  best  results  from  the  use  of  fertilizers  can  be  had  only 
when  the  soil  has  been  put  in  first-class  physical  condition  by  deep 
plowing  and  the  addition  of  v(»getal)le  matter. 

(2)  Stable  manure  and  comj)ost  made  on  the  farm  are  cheaper  and 
far  more  effective  and  lasting  tlian  commercial  fertilizers. 


«This  mcnns  that  tlu»  fertiHzcr  coutains  2  per  cejit  of  amuionia,  8  per  cent 
of  phosphoric  acid,  and  2  per  cent  of  potash. 
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(3)  The  market  value  of  commercial  fertilizers  is  based  on  the 
nitrogen,  potassium,  and  phosphorus  they  contain.  The  farmer 
should  buy  only  the  quantity  of  each  element  that  will  give  the  most 
profit  on  his  soil. 

(4)  The  amount  of  each  element  required  varies  with  the  soil  so 
much  that  two  sides  of  the  same  field  often  require  different  fer- 
tilizing. 

(5)  The  proper  fertilizer  formula  can  not  be  told  from  a  chemicj^l 
analysis  of  the  soil  or  of  the  jDlant,  but  an  opinion  can  be  formed 
from  the  appearance  of  the  crop  and  verified  by  field  trials. 

(())  More  plant  food  can  \)e  purchased  for  a  given  sum  in  high- 
grade  fertilizers  than  in  low-grade  brands.  Buy  the  best  and  use 
less  per  acre. 

Effect  of  Nitrogen. 

Sea  Island  cotton  requires  less  nitrogen  than  most  crops,  especially 
on  low  or  moist  soils.  All  excess  of  this  element  stimuhites  vegetative 
development,  resulting  in  tall,  coarse,  and  relatively  unproductive 
plants,  with  large,  dark-green  leaves.  A  lack  of  nitrogen  is  shown 
when  plants  are  small,  with  a  light  yellowish-green  cast  of  foliage. 

The  usual  sources  of  nitrogen,  or  ammonia,  are  cotton-seed  meal, 
dried  blood,  tankage,  fish  scrap,  nitrate  of  soda,  and  sulphate  of  am- 
monia. It  is  the  most  expensive  ingredient  of  fertilizers,  costing 
16  to  18  cents  per  pound  as  compared  with  4  to  5  cents  for  i)()tash  and 
phosphoric  acid,  and  for  that  reason  should  be  supplied  mainly  by 
rotation  with  legumes.  The  effect  of  cowpea  or  velvet  bean  stubble 
plowed  under  at  the  Alabama  Agricultural  Experiment  Station  was 
to  increase  the  next  year's  cotton  crop  ()8  per  cent,  this  figure  being  the 
average  of  four  tests.  In  such  cases  it  is  often  unnecessary  to  [)urchase 
nitrogen,  except  that  it  may  be  profitable  to  apply  about  50  pounds 
of  nitrate  of  soda  before  planting  to  stimidate  the  young  seedlings 
to  rapid  growth.  AMien  commercial  fertilizers  are  relied  on,  the 
nitrogen  is  best  derived  from  cotton-seed  meal  or  other  organic  mate- 
rials, such  as  tankage  or  dried  blood,  which  become  available  more 
slowly  and  are  more  lasting  in  their  effects  than  the  quickly  soluble 
nitrate  of  soda  or  sulphate  of  anunonia.  An  exception  should  be 
made  in  the  case  of  land  subject  to  the  1)1  ue  disease,  as  stable  manure 
or  other  organic  fertilizers,  unless  very  thoroughly  decayed,  aggra- 
vate this  trouble.     (See  page  48.) 

Effect  of  Potassium. 

A  liberal  supply  of  potash  is  very  important  for  Sea  Island  cotton, 
and  farmers  outside  of  the  Sea  Islands  use  too  little  of  it.  Potassium 
influences  the  formation  of  starches  and  sugars  in  the  ])iant  and  ap- 
pears to  be  indispensable  for  protein  fornuition.     A  lack  of  it  in  the 
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case  of  Sea  Island  cotton  may  lead  to  the  appearance  of  "  rust,"  a 
disease  resulting  from  disordered  nutrition.  Fields  or  parts  of  fields 
known  to  be  subject  to  rust  should  receive  an  additional  application 
of  i^otash  in  amounts  varying  in  accordance  with  the  severity  of  the 
disease  (see  page  48).  Kainit  is  the  most  conmion  source  of  potash, 
but  as  it  contains  only  12  per  cent  of  potash  it  should  be  applied 
liberally.  Muriate  of  potash  containing  48  per  cent  of  potash  is  more 
convenient  on  account  of  its  concentration  and  is  usually  considered 
to  be  jDroportionately  effective.  Fifty  pounds  of  muriate  of  potash 
per  acre  would  thus  be  equivalent  to  200  pounds  of  kainit. 

Effect  of  Phosphorus. 

This  element  in  the  form  of  phosphoric  acid  compounds  is  indis- 
pensable to  the  Sea  Island  cotton  plant  for  its  general  development, 
and  especially  for  the  seed  and  lint.  Most  soils  are  deficient  in  phos- 
phorus, Avhich  is  therefore  an  important  ingredient  of  fertilizers. 
Acid  phosphate  is  the  usual  source,  and  on  account  of  its  low  price 
forms  an  unduly  large  proportion  of  the  average  fertilizer. 

Lime  Usually  Unnecessary. 

With  the  exception  of  occasional  applications  of  marl  on  the  Sea 
Islands,  lime  is  not  used  by  cotton  growers  and  there  is  little  evidence 
that  it  would  be  profitable. 

The  Best  Formula. 

From  the  foregoing  it  will  be  understood  that  no  fertilizer  formula 
can  be  given  that  Avill  fit  all  cases.  The  following  is  suggested,  sub- 
ject to  modifications  as  the  conditions  A^ary:  Nitrogen,  3  per  cent; 
acid  phosphate,  8  per  cent ;  ])otash,  4  per  cent.  A  ton  of  fertilizer 
having  approximately  this  composition  could  be  made  from  acid 
phosj)hate,  1,050  pounds;  cotton-seed  meal,  750  pounds;  nitrate  of 
soda,  ()2  ixmnds;  nniriate  of  potash,  138  pounds.  The  potash  should 
be  increased  on  land  liable  to  rust,  and  the  nitrogen  increased  or 
diminished  according  to  the  size  of  weeds  the  land  will  produce. 

Quantity  to  the  Acre. 

The  aim  may  well  be  to  apply  the  maximum  quantity  of  fertilizer 
that  will  return  a  sure  i)rofit.  This  will  vary  according  to  circum- 
stances and  can  be  determined  only  by  experiments  made  on  each 
farm.  Two  hundred  pounds  per  acre  is  too  little  in  almost  every 
case,  and  if  more  than  1,000  pounds  per  acre  are  applied  some  of  the 
fertilizer  is  likelv  to  be  wasted,  ])articularlv  on  thin  land.  The  better 
the  soil  in  tilth  and  the  richer  in  humus  the  more  fertilizer  can  be 
used. 
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Methods  of  Application. 

WTiere  less  than  400  pounds  of  fertilizer  per  acre  are  used,  it  is 
probably  best  to  apply  all  in  the  drill  at  the  time  of  planting.  For 
larger  quantities  many  farmers  prefer  to  divide  the  application,  put- 
ting part  in  at  the  time  of  planting  and  the  remainder  during  cul- 
tivation in  June. 

PREPARATION  OF  THE  LAND. 

Thorough  clearing  of  the  land,  including  the  removal  of  all  stumps, 
is  essential  for  the  use  of  modern  plows  and  cultivators.  The  next 
requirement  is  drainage.  If  the  land  is  wet  or  subject  to  overflow, 
it  must  be  drained.  This  can  be  done  by  open  ditches,  but  tiles  are 
better.  Farmers'  Bulletin  No.  187,  on  this  subject,  will  be  sent  upon 
request.  Many  planters  on  the  Sea  Islands  have  greatly  increased 
the  producing  capacity  of  their  fields  by  drainage  and  have  also  much 
reduced  the  danger  of  loss  from  excessive  rains. 

BIDGE   CULTURE. 

On  the  Sea  Islands  cotton  is  invariably  grown  on  ridges,  or  beds, 
5  feet  apart,  as  indicated  in  the  accompanying  diagram  (fig.  4). 
The  method  of  forming  and 

handling  these  beds  is  briefly            y^        "V.             ^^        *^S,^^^ 
as  follows:  Beginning  in  Jan-     ""**^* .>»*— <^~ .rs»^ 

UarV  the  old  stalks  are  broken     ^'^*  ^' — ^'^^^^3  sectlou  of  the  beds  on  which  cotton  is 
,  J 1  T      1  Til  grown  on  the  Sea  Islands. 

down,    the    umbs    and    trash 

raked  into  the  alleys,  and  the  coarser  litter  burned.  In  February 
cotton  seed  is  strewn  in  the  alleys  at  the  rate  of  1,000  pounds  to 
the  acre,  and  a  compost  of  stable  manure,  pine  straw,  marsh  grass,  and 
other  refuse  applied  to  as  much  of  the  field  as  the  quantity  obtainable 
|>ermits,  giving  preference  to  the  poorer  portions.  With  a  two-horse 
plow  a  furrow  is  turned  in  from  each  side  to  cover  the  compost  and 
seed.  In  late  February  or  in  March  the  commercial  fertilizer  is  drilled 
in  at  the  rate  of  GOO  to  LOOO  pounds  per  acre  and  covered.  The  beds 
are  rolled  with  a  double  roller  (see  fig.  5)  before  planting.  Strips  of 
wood  on  these  rollers  mark  the  position  of  the  hills.  Planting  is 
usually  done  by  hand,  sometimes  with  a  planter.  When  the  cotton  is 
well  up  it  is  cultivated  with  a.SAveep  and  hoed  by  hand,  the  dirt  being 
drawn  around  the  plant.  Cultivaticms  and  hoeings  alternate.  The 
cotton  is  worked  every  w^eek — eight  to  ten  times  in  all.  Thinning 
begins  when  the  plants  are  5  to  0  inches  high  and  is  done  gradually 
until  only  one  plant  is  left  in  a  hill.  The  cotton  is  laid  by  in  July  or 
August,  when  it  becomes  too  large  to  work  without  injury.  The 
plants  are  then  growing  on  broad  beds  separated  by  alleys  about  a 
foot  deep. 

302 


24 

While  level  cultui'e  in  generally  piacticed  in  Georgia  and  Florida 
at  the  prewiit  time,  it  is  quite  likely  Hint  a  iiuHlificatioii  of  the  South 
Carolina  broad  bed  would  he  more  [irofitablc.  This  ridge  system 
gives  l)ottor  itsultH  in  two  classes  of  esises,  as  follows: 

(1)  On  low  and  poorly  drained  land,  where  it  permits  greater 
root  development  on  account  of  Hie  impi'oved  aeration  of  the  soil, 

(2)  When,  on  iiccuiint  of  the  land  being  rich  and  well  fertilized. 
Sea  Island  cotton  grows  too  much  to  weed  under  level-  culture.  In 
sHcli  cases  tiie  gi'ower  is  (rompellcd  to  adopt  ineiisui-cs  to  turn  the 
energies  of  the  plant  from  vegctnlive  growth  to  fruiting.  This  is 
done  by  i-estricting  the  root  development,  (1)  hy  maintaining  a 
wnipact  subsoil,  which  (he  Sea  Island  planters  accomplish  on  their 

deep  sandy  soils  by 
pasturing  with  cat- 
tle during  the  year 
of  rest;  (2)  by  reg- 
1  t  ig  the  inois- 
t  su|»ply  by  the 
h  gl    beds,  and  (3) 

I  r»ot  pruning  by 
dee|  cnltivation'if 
tl  o  cotton  needs  it. 
It  also  believed 
b       iie  Sea   Island 

I I  ters  that  ridge 
,   b               i     rei>erniitsbet- 

""  ontrol  of  nut- 

1  successfidly  by  covering  it 

and   disadvantages,   which 

or  light  and  droughty  soih 
feitilizt'd,  where  the  cotton 
re.  Snch  s<iils  shonhl  first 
be  Iniilt  i]|)  liy  a  coiii'se  of  gn'cn  manuring.  The  greatest  disad-, 
vantage  of  (he  ridge  system  is  the  increase<l  cost  of  cultivation  due 
to  the  hand  l!ilH)r  miuircii  to  diaw  Ihe  earth  around  the  plants.  This 
objection  can  and  niiisl  ix'  met  by  the  introduction  of  improved 
implements  for  cultivating  which  will  work  the  Iwds  withont  hand 
hihor. 

Interior  farniei-s  are  advis<'d  to  test  the  ridge  method  thoroughly 
after  carefully  studying  the  snbject  and  adapting'  it  to  their  con- 
ditions. 


gras.s,  as  this  pesl  can  Iw  kept  down  mor 
with  earth  than  by  cutting  it  up. 

The  ridge  system  has  its  limitations 
must  be  borne  in  mind.  It  will  not  do  1 
delicient  in  vegetaMe.inattei- mid  scantily 
plants  wouhl  suffei-  from  lack  of  moi^ti 
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LEVEL  CULTURE. 

If  level  culture  is  preferred,  the  following  instructions  will  apply: 

Plowing  should  be  Deep. 

It  is  advised  that  the  land  be  broken  broadcast,  with  a  two-horse 
plow,  G  to  8  inches  deep,  or  as  deep  as  practicable  under  the  circum- 
stances. In  very  shallow^  soils  only  an  inch  or  so  of  the  subsoil  should 
be  turned  up  at  once,  but  by  plowing  an  inch  deeper  each  year  such 
a  soil  can  be  deepened.  Subsoiling  has  its  advocates  and  may  be 
profitable  in  some  cases,  but  for  the  average  Sea  Island  soil  it  is 
not  recommended.  If  practiced  at  all,  it  should  be  for  the  corn  or 
other  crop  preceding  cotton  in  the  rotation. 

Vegetable  Matter  should  be  Plowed  In. 

All  vegetable  matter  on  the  land  and  all  that  can  be  put  on  it 
should  be  plowed  under  in  early  winter,  when  it  will  have  time  to 
decay.  The  remains  of  a  velvet  bean  crop,  or  grass,  weeds,  corn- 
stalks, etc.,  all  greatly  improve  the  land. 

The  common  practice  of  burning  over  land  before  plowing  can 
not  be  too  strongly  condemned.  It  means  the  deliberate  destruction 
of  fertility  worth  more  than  the  farmer  can  afford  to  purchase  and 
the  loss  of  the  humus  that  should  b(»  conserv^nl  by  every  possible 
means.  An  exception  to  this  rule  should  be  made  if  boll-rot  or 
black-arm  has  been  troublesome.  Diseased  stalks  should  be  burned 
to  prevent  the  infection  of  the  next  crop. 

Fertilizing  and  Bedding. 

Having  broken  the  land  broadcast,  apply  the  fertilizer  with  a  fer- 
tilizer distributer  in  drills  the  proper  distance  apart.  Bed  over  this 
with  a  disk  harrow  or  with  plows  in  the  usual  wav. 

Planting. 

Plant  with  a  good  machine,  preferably  one  that  will  drop  the  seed 
in  hills  at  the  desired  distance,  and  thus  save  labor  in  choi)ping  to  a 
stand.  A  good  distance  for  average  conditions  is  20  inches  apart  in 
5-foot  rows.  The  plants  should  finally  be  thinned  to  one  in  a  hill. 
One  plant  every  20  inches  will  bear  more  cotton  than  two  in  the  same 
space.  It  is  furthermore  very  difficult  to  judge  the  plants  pix)perly 
when  selecting  seed  if  two  plants  grow  in  the  same  hill. 

Time  of  planting. — It  is  advised  that  planting  be  begun  as  early  as 
the  season  permits.  This  varies  in  different  years  and  sections  from 
March  15  to  April  10.  Early  planted  Sea  Island  cotton  is  foiuid  to 
make  a  more  compact  and  fruitful  plant,  while  late  cotton  tends  to 
form  a  larger  and  coarser  weed. 
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Long  experience  is  required  to  judge  truly  the  best  time  for  plant- 
ing, for  the  southern  spring  is  variable  and  uncertain.  On  the  one 
hand  the  cotton  must  escape  frost,  and  on  the  other  the  spring 
droughts.  Should  dry  weather  prevail  before  planting  is  completed, 
the  seed  should  not  be  put  into  the  ground  until  there  is  ample  mois- 
ture to  bring  it  up,  as  otherAvise  it  is  likely  to  perish.  Soon  after  the 
cotton  conies  up  replant  all  missing  hills.  Every  effort  must  be  made 
to  obtain  a  perfect  stand.  Every  missing  hill  reduces  the  crop,  while 
the  cost  of  cultivation  is  the  same  as  for  a  full  stand. 

Cultivation. 

With  level  culture  a  weeder  can  be  used  to  advantage  for  the  first 
cultivation  and  at  weekly  intervals  until  the  plants  are  too  large. 
It  must  be  used  frequently,  as  it  will  not  eradicate  large  weeds. 
Cultivation  in  general  should  be  frequent  and  shallow.  Cultivate 
deep  only  Avhen  the  cotton  is  growing  too  fast  and  it  is  desired  to 
stimulate  fruiting.  Economize  labor  by  using  cultivators  rather  than 
sweeps.  Work  the  land  as  soon  as  dry  enough  after  each  rain,  aiming 
to  preserve  a  shallow  dust  mulch  to  conserve  moisture.  Never  plow 
or  cultivate  when  the  land  is  wet.  Lay  by  the  cotton  only  when  it  is 
too  large  to  cultivate  without  injury. 

SEED  SELECTION. 

The  high  quality  of  Sea  Island  cotton  to-day  is  due  to  the  careful 
seed  selection  that  has  long  been  practiced  on  the  Carolina  Sea 
Islands.  Seed  selection  is  therefore  a  feature  of  prime  importance, 
the  kevstonc  of  the  arch.  To  realize  its  influence  on  the  industry 
one  must  trace  its  history  from  the  beginning. 

ORIGIN  OF  SEA  ISLAND  COTTON. 

As  indicated  by  its  botanical  name,  Gossypiuiri  harbadense^  the 
original  homo  of  the  plant  is  thought  to  have  been  the  West  Indies. 
AVhen  first  introduced  into  the  mainland  of  America,  about  1786,  it 
is  reported  to  have  been  considerably  different  from  the  present  form. 
The  j)lant  was  a  perennial — larger,  later,  and  less  productive  than 
now.  The  method  of  culture  described  on  page  23  was  adopted 
to  reduce  the  size  of  the  plant  and  stimulate  fruitfulness,  but  the 
great  change  that  has  been  wrought  is  due  mainly  to  careful  breed- 
ing. Through  several  generations  the  planters  have  selected  seed 
from  the  earliest,  most  com2:)act,  and  most  productive  plants,  with 
the  longest  and  finest  staple,  until  the  character  of  the  plant  has  been 
radically  changed. 

CONTINUED  BREEDING  NECESSARY. 

The  cotton  plant  has  become  variable,  enabling  the  breeder  to  select 
finer  forms  and  to  raise  the  standard  of  the  crop  far  above  its  natural 
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level.     By  reason  of  this  variability,  seed  selection  must  be  continued 

to  prevent  deterioration,  for  there  is  no  standing  still.     The  upward 

mov^ement  must  be  continued  by  perpetuating  the  finer  types  desired 

by  the  cultivator,  or,  if  neglected,  the  inferior  j^lants  will  increase 

rapidly  in  the  crop  and  the  cotton  will  tend  to  revert  to  its  original 

type. 

Sea  Island  Methods. 

There  has  been  developed  on  the  Sea  Islands  a  Avell-defined  and 
uniform  system  of  selection.  It  is  based  on  the  correct  idea — that  of 
discovering  the  best  individual  plant  and  preserving  its  offspring. 
A  number  of  superior  plants  are  marked  and  carefully  compared  in 
the  field,  then  picked  separately  and  the  seed  cotton  critically  ex- 
amined. The  best  plant  is  retained  and  the  seeds  ph*inted  in  a  plot 
by  themselves,  one  or  tw^o  in  a  hill,  making  perhaps  500  plants  in  all. 
If  this  plot  retains  the  good  qualities  of  the  parent  plant  the  cotton 
is  picked  and  the  seed  again  planted  separately,  making  a  5-acre  plot 
the  third  year.  The  fourth  year  there  will  be  seed  enough  to  plant 
the  whole  crop,  all  descended  from  the  single  stalk  first  chosen.  A 
new  individual  plant  is  selected  every  year,  so  that  a  fresh  supply  of 
seed  is  always  being  grown.  Seed  from  the  general  crop  is  con- 
sidered less  desirable  for  planting  at  home  and  was  formerly  sold 
to  Georgia  or  Florida  growers. 

Sea  Island  Varieties. 

A  number  of  planters  on  the  Sea  Islands  have  been  practicing 
this  system  of  seed  selection  for  many  years.  Each  man  has  his 
own  ideals  respecting  the  best  form  of  plant  and  the  most  profitable 
length  of  staple  and  selects  a  type  conforming  most  closely  to  this 
ideal.  There  have  thus  been  developed  a  number  of  distinct  varie- 
ties of  Sea  Island  cotton,  which  differ  in  length  and  quality  of  staple, 
form  of  plant,  size  and  appearance  of  seed,  percentage  of  lint,  and 
other  features.  They  are  not  givxui  Aarietal  names  as  much  as  in 
the  case  of  other  cultivated  crops,  but  when  offered  for  sale  are 
known  by  the  name  of  the  breeder,  as  Hinson,  Seabrook,  Rivers, 
La  Roche,  etc.  These  names  have  not  been  preserved  when  seed  has 
been  sold  to  interior  points  and  there  is  consequently  much  confusion 
in  the  matter  of  varietal  names. 

Varieties  of  Sea  Island  cotton  are  constantly  changing.  Each 
breeder  renews  his  stock  annually  and  in  doing  so  may  propagate 
from  a  plant  differing  from  his  old  type,  in  which  case  his  entire 
crop  four  years  hence  would  be  influenced. 

Breeders'  rights. — Man}^  of  riie  Sea  Island  varieties,  particularly 
the  finer  ones,  are  considered  the  personal  property  of  the  originator, 
who  will  not  part  with  any  of  his  seed,  even  to  his  neighbors.     To 
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do  so  would  l)e  likely  to  result  iu  an  overproduction  of  that  particular 
staple  and  a  lowering  of  prices,  as  the  market  demand  for  the  higher- 
priced  staples  is  exceedingly  limited.  Furthermore,  the  breeder  is 
as  much  entitled  to  reward  for  his  labors  as  the  inventor  of  a  new 
machine  is  to  patent  rights.  A  strain  of  fine  cotton  is  the  proctact  of 
many  years  of  careful  selection  and  could  not  be  duplicated  without 
long-continued  work  requiring  much  skill  and  care. 

Sale  of  seed  from  the  Sea  Islands. — On  the  Sea  Islands  the  growers 
of  medium  staples,  for  which  there  is  a  larger  market  than  for 
the  finer  product,  have  for  many  years  sold  their  seed,  both  at  home 
and  to  buyers  in  (jeorgia,  Florida,  and  foreign  countries.  In  1904, 
however.  West  Indian  competition  stimulated  the  formation  of  an 
association  to  prevent  the  sale  of  seed  outside  the  Sea  Islands,  and 
at  the  i:)resent  date  this  embargo  is  still  in  force.  The  right  of  these 
growers  to  dis])ose  of  their  product  as  they  see  fit  is  not  questioned. 
Their  action,  however,  Avill  have  great  influence  on  the  interior  sec- 
tions, which  have  always  depended  on  Sea  Island  seed.  Georgia  and 
Florida  produce  eiglit-ninths  of  the  American  crop,  but  because  of 
total  neglect  of  seed  selection  deterioration  has  been  rapid  there, 
requiring  renewal  of  seed  every  fcAV  years. 

Seed  Selection  will  Succeed  in  the  Interior. 

Thrown  on  their  own  resources,  the  interior  growers  will  find  that 
they  can  grow  their  own  seed  and  maintain  a  satisfactory  quality. 
The  success  of  the  Carolina  planters  is  due  to  their  methods  more 
than  to  their  soil  and  climate.  There  are  already  men  in  Georgia  and 
Florida  who  have  maintained  the  quality  of  their  cotton  for  fifteen 
VTars  or  more  bv  selection  without  renewal  from  the  Sea  Islands.  In 
fact,  it  should  be  possible  to  produce  a  variety  better  fitted  for  interior 
conditions  than  any  imported  seed,  for  adaptation  to  climate  and  soil 
can  be  secured  together  with  greater  productiveness. 

METHODS    OF    SELECTION. 

The  amount  of  gain  from  seed  selection  will  depend  mainly  on  the 
method  employed ;  the  more  care  taken,  the  better  will  be  the  results. 
If  any  farmer  is  so  situated  that  he  can  not  select  his  own  seed,  let 
him  at  least  obtain  seed  for  planting  from  the  middle  picking  in  a 
field  of  known  good  quality,  or  purchase  from  some  near-by  seed 
breeder.  lie  should  not  risk  an  entire  season's  labor  by  planting 
seeds  of  unknown  value  taken  at  random  from  a  public  gin. 

Three  methods  of  selection  will  be  described.  Under  varying  cir- 
cumstances all  of  them  may  well  be  emphn^ed. 

Boguing. 

The  simplest  method  of  selection  is  called  ''  roguing,"  because  it 
involves  merely  the  removal  of  inferior  or  varying  plants,  called 
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"  rogues  "  by  seedsmen.  This  practice  will  serve  to  lessen  deteriora- 
lion  in  a  variety  already  of  satisfactory  quality,  but  will  not  effect  a 
very  rapid  improvement.  Every  grower  of  Sea  Island  cotton  should 
destroy  all  hybrid  and  "  run-out "  stalks  whenever  observed.  The 
hybrid  plants  are  the  results  of  crossing  between  Sea  Island  and 
Upland  varieties,  or  between  Sea  Island  and  other  hybrids.  They 
are  the  tall  stalks,  often  called  "  male  stalks  "  or  "  bull  cotton,"  vthich 
are  finite  common  in  the  average  interior  field.  They  do  harm  in 
three  ways:  (1)  On  account  of  their  great  size  and  vigor,  one  of  them 
takes  up  as  much  room  in  the  field  as  two  good  plants;   (2)  they  bear 


a  scanty  crop  which  is  so  inferior  that  it  reduces  the  price  of  the 
whole  crop  when  detected  in  the  sample;  and  (3)  every  seed  from  one 
of  these  plants  produces  a  hybrid  plant  the  following  year, 

"  Run-out "  plants  are  pure  Sea  Island  stalks  which  have  deterio- 
rated until  the  staple  is  short  and  too  scanty  to  cover  the  seed. 
{Fig.  G.)  They  can  not  be  detected  until  the  bolls  begin  to  open, 
when  it  is  best  to  pull  them  out,  as  the  crop  they  will  bear  has  no 
value  and  only  lowers  the  quality  of  the  rest  of  the  crop. 

Oeneral  Selection. 

A  simple  method  of  improving  seed  is  to  pick  fnmi  the  best  plants 
in  the  field  enough  to  plant  the  ne.\t  crop,  ur  to  select  with  still  more 
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care  a  smaller  quantity  to  plant  a  seed  plat  of  3  or  4  acres  to  grow 
seed  for  the  general  planting  the  foUoAving  year.  The  selection 
of  the  seed  is  best  done  by  the  farmer  himself,  assisted  by  two  careful 
pickers.  Select  from  the  middle  picking  before  the  main  crop  is 
gathered.  Search  througli  the  whole  field  for  the  best  and  most  pro- 
ductive plants.  Before  directing  the  pickers  to  pick  a  plant,  examine 
the  staple  and  reject  every  plant  with  lint  less  than  Ig  inches  long. 
It  would  l>e  a  vital  error  to  select  without  regard  for  length  of  staple, 
because  plants  with  wide-opening  bolls  Avould  then  be  chosen  and  this 
quality  is  often  accompanied  by  a  short  staple.  Gin  this  selected 
cotton  separately  on  a  clean  gin. 

This  method  of  selection  can  easily  be  followed  by  every  farmer 
and  will  produce  good  results,  though  not  equal  to  the  next  plan 
described. 

Pedigree  Breeding. 

Pedigree  breeding,  while  re(]uiring  more  careful  attention  than  the 
methods  already  described,  will  effect  the  greatest  improvement  in 
the  least  time  and  shoidd  be  followed  by  all  who  undertake  the  pro- 
duction of  improved  seed  for  sale.  It  is  substantially  the  same  as 
the  plan  followed  by  the  planters  on  the  Carolina  Sea  Islands,  where 
no  other  method  would  nuiintain  s«ch  a  high  quality.  All  progres- 
sive farmers  would  profit  by  adopting  this  system. 

The  fundamental  principle  is  to  breed  from  a  single  plant  of  excep- 
tional merit,  Avhich  nuist  also  prove  its  ability  to  transmit  its  good 
qualities  through  its  seed  to  its  progeny.  Instead  of  planting  mixed 
seed  taken  froui  a  large  number  of  good  plants,  as  in  the  preceding 
method,  the  choice  is  narrowed  first  to  a  few  plants,  which  are  com- 
pared not  only  Jis  to  productiveness,  length  and  (jiiality  of  staple,  etc., 
but  also  with  regard  to  their  prepotency  and  the  uniformity  of  their 
offspring,  as  determined  by  a  planting  test  the  following  year,  until 
finally  the  progeny  of  the  best  individual  is  chosen.  The  seed  thus 
obtained  is  increased  as  rapidly  as  possible  until  enough  is  secured  to 
plant  the  whole  crop. 

A  similar  method  is  ])racticed  by  successful  breeders  of  other  crops, 
as,  for  examj)le,  in  the  '*  ear-row  ''  ])lan  of  improving  corn  now  so 
ffenerallv  followed  in  this  conntrv.  Plant  breeders  affree  that  too 
much  stress  can  not  \)v  laid  on  the  importance  of  searching  for  the 
exceptional  individuals  that  may  have  great  potential  Aalue  for  crop 
im])rovement.  The  best  varieties  of  all  onr  cidtivated  crops  whose 
history  is  known  came  originally  from  a  single  ])lant  or  tree  of 
unusual  merit  discovenMl  bv  sonic  obsei'viiiir  jrrower. 

Beginning  the  selection. — It  is  assumed  that  the  farmer  who  desires 
to  imiu'ove  his  cotton  has  already  planted  a  field  from  the  best  obtain- 
able seed  and  has  j^ulled  out  all  objectionable  hybrid  or  "run-out" 
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stalks.  He  should  begin  to  make  selections  as  soon  as  the  first  bolls 
open.  Choose  the  plants  having  a  long  staple  and  in  other  respects 
conforming  to  the  ideals  described.  Mark  these  plants  with  a  white 
cloth  and  a  tag  bearing  a  number.  It  is  advisable  also  to  set  a  tall 
stake  by  each  selected  plant  so  that  it  can  be  found  more  readily.  Pick 
each  separately  and  at  the  end  of  the  season  spread  on  a  table  and 
compare  the  various  lots  critically  and  at  leisure  with  regard  both 
for  leiigth  and  fineness  of  staple  and  for  yield.  Discard  the  inferior 
ones  until  from  ten  to  twenty-five  are  left.  These  are  to  be  further 
tested  by  planting  the  second  year  to  discover  the  prepotency  or  trans- 
mitting power  of  each. 

Second  year:  The  progeny  test. — Plant  the  seeds  from  the  selected 
plants  in  adjoining  rows,  keeping  each  lot  separate.  These  small 
lots  can  be  planted  in  the  lint,  provided  care  is  taken  not  to  cover  them 
very  deep.  Select  ground  adapted  to  cotton  and  have  it  well  pre- 
pared. Plant  with  care,  dropping  only  two  seeds  to  the  hill.  If  pos- 
.'^ible,  have  100  hills  to  the  row.  The  location  should  be  as  far  from 
other  cotton  as  possible  to  lessen  the  crossing. .  Isolation  can  usually 
be  secured  by  planting  the  seed  plat  in  the  section  of  the  farm  used 
that  year  for  other  crops — in  the  middle  of  a  cornfield,  .for  instance. 
If  it  is  necessary  to  plant  near  other  cotton,  plant  a  wide  border  of 
the  same  variety  around  the  breeding  plot.  By  all  means  avoid  prox- 
imity to  Upland  cotton,  which  is  the  most  serious  factor  in  the  dete- 
rioration of  inferior  Sea  Island  cotton. 

The  object  of  this  planting  is  to  determine  the  relative  merit  of  the 
different  selections,  and  particularly  their  uniformity.  The  general 
excellence  of  the  plants  in  each  row  should  be  considered — their  vigor, 
productiveness,  and  freedom  from  disease.  Any  row  lacking  uni- 
formity to  a  marked  degree  should  be  eliminated  from  consideration. 
When  the  bolls  open,  compare  the  staple,  length,  fineness,  and  uni- 
formity, and  finally  choose  the  row  possessing  the  greatest  merit. 
This  is  to  be  the  beginning  of  the  ucav  strain.  In  this  row  mark  and 
pick  separately  the  best  ten  plants.  (Fig.  7.)  Pick  together  the 
remaining  plants  in  the  row.  The  other  rows  in  the  plat,  although 
not  retained  for  breeding,  ought  to  be  better  than  unselected  seed 
and  may  be  used  for  planting  the  general  crop. 

The  desirability  of  this  method  of  breeding  will  not  be  appreciated 
until  it  has  been  tried. and  the  variations  in  the  offspring  of  different 
plants  observed.  It  is  common  to  find  one  row  with  plants  all  alike 
possessing  a  staple  longer  than  the  average  and  also  more  productive, 
while  another  row  may  be  widely  variable  in  form  of  plant  and 
quality  of  staple.  Plants  of  superior  merit  often  appear  in  the  vari- 
able rows.  They  should  not  be  saved,  however,  as  the  chancos  are 
that  their  offspring  will  be  variable  like  the  row  in  which  they  appear. 
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Third  year:  The  increase  plat. — The  seed  from  the  best  row  of  the 
second  year  is  to  be  i>lanted  hi  a  small  field  to  produce  seed  for  plant- 
ing tlie  <r<?neral  crop.  Any  inferior  plants  that  chance  to  appear  in 
this  field  should  be  destroyed,  but  no  other  selection  need  be  practiced, 
as  it  is  not  intended  to  plant  this  strain  permanently,  but  to  renew 
the  seed  annually  from  a  new  increase  plat. 

In  addition  to  the  increase  plat,  the  progeny  test  is  to  be  repeated, 
using  the  ten  plants  chosen  from  the  best  row  and  any  others  of 
exceptional  merit  that  may  be  discovered  in  the  general  field.  Select 
in  the  same  manner  as  before  the  best  row  and  the  best  plants  therein. 

Fourth  year:  The  general  crop. — In  tliis  year  and  each  succeeding 
year  the  same  process  of  selection  is  carried  out.  This  should  become 
a  part  of  the  regular  farm  practice,  to  be  considered  of  equal  ini- 
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Fkj.  7.— Diagruin  of  a  pedign-r  brcedifig  jtlat.     K«)\v  N<».  10  has  been  mcIccUhI  and  10  plants  in  it  marked 

to  be  saviMl  scpunitcly. 

portance  with  cultivating  and  fertilizing.     The  several  stages  under 
wav  from  now  on  are  as  follows: 

(1)  Selection  of  the  finest  i)lants. 

(2)  Progeny  test  to  determine  uniformity  and  productiveness. 
(8)   Increase  plat. 

(4)   General  croj). 

If  seed  from  the  general  crop  is  to  be  sold,  careful  attention  must 
be  i)ai(l  to  removing  (all  hybrid  or  ''  run-out  ''  stalks  from  the  field 
whenever  they  are  observed.  Seed  from  the  last  picking  had  better 
be  rejected,  as  the  upper  bolls  do  not  mature  their  seed  as  well  as  the 
lower  ones. 

Separate  ginning  of  the  seed  crop  important. — Cotton  from  the 
breeding  plats  or  from  other  fields  intended  for  seed  should  be 
ginned  separately  and  the  gin  and  c(mveyors  first  thoroughly  cleaned 
of  foreign  seed.  The  farmer  should  i)ersonally  superintend  the  gin- 
ning of  his  selected  seed,  as  a  mistake  at  this  stage  might  lose  him 
the  fruits  of  several  years'  work.  Owners  of  ginneries  should  realize 
their  opportunities  and  obligations  in  this  direction  and  afford  their 
patrons  every  facility  for  the  separate  ginning  of  selected  seed  cotton* 
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The  sale  of  cotton  in  the  seed  is  a  hindrance  to  seed  improvement, 
unless  there  is  at  the  same  time  an  organized  movement  for  the  dis- 
tribution or  sale  of  improved  seed  to  the  farmers. 

Improvement  of  Cotton  Seed  by  Gravity  Separation. 

It  has  been  found  possible  to  secure  a  marked  gain  in  the  percentage 
of  germination  and  the  vigor  and  productiveness  of  the  cotton  crop 
by  removing  the  light  weight  and  imperfect  seed  before  planting. 
For  example,  in  an  experiment  by  the  writer  the  heavy  seed  germi- 
nated 27  per  cent  better  than  unselected  seed  and  42  per  cent  better 
than  light  seed  thrown  out  by  the  air  blast. 

The  separation  is  effected  by  means  of  an  air  blast  produced  by  a 
fanning  mill  modified  for  the  purpose.  All  who  handle  considerable 
quantities  of  Sea  Island  cotton  seed  wnll  find  it  profitable  to  use 
such  an  apparatus.  Seed  from  which  the  unginned  locks  and  tufted 
seeds  have  thus  been  removed  is  much  better  adapted  for  use  in 
cotton  planters.  Another  very  important  gain  in  this  process  is  the 
removal  of  the  fuzzy  seeds  of  Upland  hybrids,  which  on  account  of 
their  greater  surface  area  are  blown  out  with  the  light  seed.  Per- 
sons interested  in  the  matter  should  write  to  the  Secretary  of  Agri- 
culture for  Farmers'  Bulletin  No.  285,  entitled  ''  The  Advantage 
of  Planting  Heavy  Cotton  Seed,"  by  Webber  and  Boykin,  which 
describes  the  method  and  apparatus  fully.  All  ginneries  should  be 
equipped  to  treat  in  this  way  seed  intended  for  planting. 

IDEAIi   QUALITIES   OF   SEA   ISLAND   COTTON. 

Length  of  Staple. 

In  Georgia  and  Florida  the  breeder  should  work  for  a  staple  not 
less  than  If  inches  or  more  than  1}  inches  in  length.  In  South 
Carolina  each  planter  is  guided  by  his  own  preferences,  some  planters 
choosing  the  medium  kinds  on  account  of  their  greater  productive- 
ness and  others  finding  it  profitable  to  grow  the  extra  fine  and  long 
varieties.  Experience  has  shown,  however,  that  these  fine  strains, 
having  a  staple  2  inches  to  2^  inches  long  and  selling  from  the  Sea 
Islands  at  40  to  60  cents  per  pound,  are  not  profitable  in  the  interior. 
As  compared  with  the  medium  sorts,  they  are  less  productive  and 
more  subject  to  disease,  while  the  bolls  are  smaller  and  the  cotton 
harder  to  pick.  The  fine  staple  requires  more  care  in  handling  than 
the  interior  farmers  are  accustomed  to  give,  and  the  interior  markets 
will  not  pay  as  high  prices  as  Charleston.  In  the  past  the  best 
results  in  the  interior  have  been  obtained  with  strains  classed  on  the 
Sea  Islands  as  medium  fine,  such  as  Hinson  and  Seabrook. 
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To  determine  the  length  of  staple  from  a  sample  of  seed  cotton, 

pull  a  lock  apart  and  take  a  single  seed  and  carefully  straighten  out 

the  fibers  with  the  fingers  or  a  fine  comb.     Measure  the  length  of  the 

greatest  number  of  fibers ;  then  test  several  other  seeds  from  the  same 

plant. 

Uniformity  of  Staple. 

After  determining  the  length,  estimate  the  amount  of  shorter  staple 
in  the  sample  and  discard  plants  having  a  portion  of  their  staple 
either  very  long  or  too  short.  Uniformity  is  an  important  quality, 
as  the  spinner  can  not  utilize  the  short  fibers,  which  are  combed  out 
as  waste. 

Strength  of  Staple. 

Pull  a  tuft  of  fibers  until  it  breaks.     Diseased  plants  show  a  marked 

weakness,  and  some  healthy  ones  produce  a  weak  staple  and  should 

be  discarded. 

Percentage  of  Lint  to  Seed. 

This  quality,  or  the  "  ginning  average,"  is  important,  but  farmers 
often  lay  too  much  emphasis  on  it,  forgetting  that  it  is  the  total  yield 
of  lint  per  acre  that  determines  their  profit. 

The  percentage  of  lint  should  be  determined  by  ginning  and  weigh- 
ing both  lint  and  seed.  The  result  is  usually  expressed  in  terms  of 
the  amount  of  seed  cotton  required  to  produce  one  pound  of  lint.  To 
determine  this,  divide  the  weight  of  seed  cotton  by  the  weight  of 
lint.  To  express  the  same  in  per  cent,  divide  the  w^eight  of  lint  by 
the  weight  of  seed  cotton.  Having  the  ginning  rate,  to  reduce  it  to 
a  percentage  basis,  divide  1  by  it ;  for  example,  3.33—30  per  cent. 
The  per  cent  of  lint  varies  considerably  in  different  varieties  of 
cotton,  from  25  per  cent,  or  1  to  4,  in  extra  fine  Sea  Island  cottons  to 
39  per  cent,  or  1  to  2.56,  in  small-seeded  Upland  cotton.  It  varies 
among  plants  in  the  sfime  field,  and  there  is  a  marked  variation  in 
different  seasons,  the  per  cent  of  lint  being  higher  in  favorable  sea- 
sons. Even  with  the  same  variety  and  the  same  season,  differences  in 
soil  and  culture  influence  the  per  cent  of  lint.  For  example,  a  con- 
signment of  Seabrook  seed  was  divided  among  several  farmers  in 
1904  by  the  A.  P.  Brantley  Comj^any  of  Blackshear,  Ga.  The  gin- 
ning rates  of  the  different  crops  produced  from  this  seed  varied  from 
3.9<),  or  25  per  cent,  to  3.10,  or  32  per  cent,  the  average  of  41  fields 
being  3.42,  or  29  per  cent. 

Color  of  Staple. 

The  staple  should  have  a  lustrous  creamy  tint  in  preference  to  a 
dead  white.  The  color  should  be  uniform,  as  mixtures  of  white  and 
creamy  cotton  are  not  desired  by  the  buyers. 
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Fineness  depends  on  the  diameter  of  the  fibers,  which  can  be  meas- 
ured exactly  only  with  a  microscope.  An  excellent  opinion  can  be 
formed  from  the  feeling  of  the  cotton,  if  not  too  dry.  Fineness  is  a 
very  important  quality  to  the  spinner. 

FroductivenesH. 

Next  to  length  of 
staple,  productive- 
ness is  the  most  im- 
portant quality.  In 
making  selections  a 
preliminary  e  s  t  i  - 
mate  can  be  made 
by  the  eye  or  by 
counting  the  bolls. 
Sea  Island  planters 
estimate  that  every 
15  bolls  per  plant 
equals  100  pounds  of 
lint  per  acre  under 
ordinary  conditions. 
In  breeding,  the 
principal  weight 
should  be  placed  up- 
on the  yield  from  the 
progeny  rows  the  t^?v 
second  year  of  the  ^»r 
selection.  Strains 
derived  fi'om  differ- 
ent plants  in  the 
same  field  have  been 
found  to  vary 
greatly  in  produc- 
tiveness, and  careful 
selection  will  greatly 
improve  any  va- 
riety in  this  respect. 

rorm  and  Size  of  Plant. 

The  plant  should  be  compact,  4  to  <'.  feet  high,  witli  a  strong  central 
stalk  and  2  to  4  well-fruited  basal  branches.  Fruiting  bruuclies 
should  occur  at  close  intervals,  1  to  2  inches,  and  it  habit  of  double 
bearing  or  producing  an  axillary  branch  at  each  node  should  be 
developed.  All  branches  sliould  be  close  jointed  and  bear  a  boll  at 
every  -joint.     (See  fig.  8.) 
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Bolls. 

The  bolls  should  be  large,  long,  and  well  filled  to  the  end,  not  tapp- 
ing too  abruptly.  As  a  rule  a  long  boll  indicates  a  long  staple  and  a 
short  or  obtuse  boll  a  shorter  staple.  The  number  of  locks  should 
be  four.  The  majority  of  Sea  Island  bolls  have  but  three.  JVIore 
than  four  locks,  even  if  obtainable,  would  not  add  to  the  yield  or  to 
the  convenience  of  picking.  The  bolls  should  open  well^  as  such 
bolls  ripen  their  cotton  better  and  are  far  easier  to  pick.  In  making 
selections  do  not  choose  wide-opening  bolls  without  examining  the 
staple,  as  a  wide-opening  boll  is  usually  correlated  with  short  staple. 
If  the  size  of  the  involucre,  or  "  square,"  could  be  reduced  by  breed- 
ing, there  would  be  less  trouble  from  bits  of  dry  leaf  in  the  cotton  at 

picking  time. 

Seed. 

The  seed  should  be  small,  but  well  filled,  black,  with  a  small  green 
tuft  at  the  end.  A  large,  perfectly  bare  seed  is  correlated  with  a  low 
ginning  rate  and  a  large,  coarse  plant,  and  is  usually  taken  as  an  indi- 
cation that  the  strain  is  running  out.  An  excess  of  short  fuzz  is 
characteristic  of  some  Sea  Island  varieties,  but  such  cotton  can  not  be 
ginned  as  rapidly  as  other  kinds.  Large  seeds  entirely  covered  with 
white  or  green  fuzz  indicate  hybridization  with  Upland  cotton,  but 
occasionally  occur  in  pure  Sea  Island  cotton. 

Earliness. 

Very  early  varieties  are  usually  l^ss  productive  than  later  ones, 
while  very  late  ones  may  be  caught  by  frost  before  fully  mature.  A 
medium  season  of  maturity  is  to  be  preferred. 

Disease  Besistance. 

In  some  instances  disease  resistance  mav  be  a  feature  of  funda- 
mental  importance,  as  when  the  land  is  infected  with  wilt.  In  such 
cases  one  of  the  disease-resistant  varieties  described  on  page  46  should 
be  planted.  In  all  selections  attention  should  be  paid  to  this  point, 
particularly  to  secure  resistance  to  black-arm  and  to  anthracnose  of 
the  bolls. 

HANDLING  THE  CROP. 

PRESERVING  THE  FULL  VALUE   OF  THE  CROP. 

After  devoting  his  best  energies  for  a  whole  season  to  the  produc- 
tion of  a  fine  crop  of  cotton,  the  farmer  must  still  continue  his  vigilant 
oversight  until  the  staple  has  left  his  hands.  Sea  Island  cotton  is 
a  fine  and  delicate  product  and  there  are  many  ways  in  which  it  may 
be  injured  and  its  value  reduced.  All  defects  in  the  cotton  are  ulti- 
mately charged  to  the  farmer's  account  and  reduce  the  price  paid  to 
him.    If  the  spinner  finds  in  a  lot  of  Sea  Island  cotton  10  per  cent 
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more  waste  than  in  Egyptian  cotton  available  for  the  same  purpose, 
he  will  manifestly  be  unable  to  pay  as  much  by  10  per  cent  for  the 
Sea  Island.  By  a  little  care  much  of  the  present  waste  can  be 
avoided  ;  hence  strict  attention  should  be  paid  to  these  factors. 

GRADE:   DEFINITION  AND  IMPOBTANCE. 

In  the  cotton  market  the  term  '"•  staple  "  refers  to  the  length  and 
fineness  of  the  fiber,  and  these  points  are  influenced  most  by  seed 
selection. 

The  term  *'  grade,"  on  the  other  hand,  indicates  the  appearance  of 
the  cotton  as  regards  cleanliness  and  color,  qualities  influenced  mainly 
by  the  nuumer  in  which  the  cotton  has  been  handled.  The  price  is 
considerably  influenced  by  the  grade. 

Defects  Influencing  Grade. 

(1)  Loss  of  bloom  or  luster. — The  best  Sea  Island  staple  has  a  gloss 
or  luster  which  adds  greatly  to  its  beauty  and  is  indispensable  for 
certain  kinds  of  fabrics.  This  bloom  is  destroyed  by  exposure  to 
sun  and  storm  when  cotton  is  left  long  unpicked,  and  the  staple  then 
has  a  gray,  lifeless  appearance,  sometimes  termed  "  mildewed  "  or 
"  weather-beaten."  A  similar  effect  is  produced  by  picking  cotton 
when  wet  with  rain  or  dew  and  storing  it  in  piles  without  first  drying 
it  in  the  sun. 

To  preserve  the  staple  at  its  best,  pick  often — once  a  week,  if  pos- 
sible— and  expose  the  seed  cotton  to  the  sun  to  dry.  This  is  done  by 
spreading  it  in  a  shallow  layer  on  a  low  roof  or  arbor,  where  it  is 
turned  frequently  until  so  dry  that  the  seed  will  crack  between  the 
teeth. 

(2)  Loss  of  strength. — The  loss  of  luster  is  accompanied  by  a  less- 
ened strength,  so  that  a  staple  originally  good  fails  to  make  as  strong 
thread  as  before — an  added  reason  for  better  care.  Verv  drv  cotton 
is  also  not  as  strong  as  that  Avhich,  under  propei*  treatment,  has 
retained  its  natural  moisture. 

(3)  Nep. — Spinners  designate  as  '*  nep  "  small  Avhite  specks  in  the 
baled  cotton,  which  they  find  very  difficult  to  remove  in  spinning  and 
which  often  go  into  the  thread  and  appear  in  the  completed  fabric  as 
white  dots.  These  neps  are  in  reality  tangles  in  the  fibers,  which 
when  viewed  under  a  microscope  are  seen  to  be  weak  and  undeveloped. 
They  are  due  in  part  to  picking  cotton  before  maturity ;  a  boll  that  is 
forced  open  to  extract  the  lint  is  a  source  of  nep,  as  the  cotton  in  it 
does  not  get  the  necessary  exposure  to  the  sun  to  dry  and  straighten 
and  strengthen  the  fiber.  Other  nep  originates  with  weak  cotton  from 
diseased  bolls  or  from  any  other  cause  that  prevents  the  fibers  from 
attaining  full  development.  Such  undeveloped  staple  comes  from  the 
gin  full  of  nep.     Poor  ginning,  however,  by  weakening  and  breaking 
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fibers  increases  Iopr  from  this  cause.  Pickers  should  be  cautioned 
agiiinst  pickinjj  iiiiriix'  bcills.  Tlioroiigh  sunning  will  in  part  remedy 
the  trouble,  and  good  cultui'e,  by  producing  healthy  plants,  will  do 
more. 

(4)  Broken  leaf,  *^c, — The  presence  of  fragments  of  leaf,  weed 
seeds,  and  other  foreign  matter  in  the  cotton  I'educes  its  grade. 
These  are  often  difiicult  to  avoid,  particularly  after  storms,  when  bits 
of  the  dried  square,  or  involucre,  are  often  mingled  with  the  cotton ; 
but  pickoi-s  should  be  watched  and  cautioned  against  picking  dirty 
cotton.  Fortunately,  the  spinners  find  it  easier  to  remove  this  class 
of  impurities  than  the  nep  previously  mentioned. 

(5)  Short  fibers. — A  large  part  of 
the  waste  is  due  to  short  fibers,  which 
have  to  be  combed  out.  They  origi- 
nate in  part  in  variations  in  the  length 
of  the  staple  on  the  seed,  a  serious 
fault,  to  he  remedied  by  seed  selection 
as  discussed  under  uniformity  (page 
34.)  Short  filwrs  are  in  other  cases 
due  to  imperfect  ginning,  which 
breaks  or  crimps  the  staple  and  may 
be  avoided  by  better  management. 

((5)  Weak  fibers.— The  greater  part 
of  the  waste  is  due  to  the  presence 
in  the  baled  trotton  of  staple  from 
undevehn>ed  or  diseased  bolls.  The 
Ijolls  in  such  cases  do  not  open  and 
the  fibers  do  not  expand  but  remain 
matted  together  in  a  "  hard  lock " 
(fig.  9).  All  locks  tliat  do  not  open 
out  after  drying  may  be  assumed  to 
Ik!  worthless  on  account  of  weak  and 
undevelo|)ed  staple.  Pickers  should  be  instructed  not  to  gather  hard 
locks,  and  in  the  assorting  after  picking  all  remaining  ones  should 
be  thrown  out.  Seed  cotton  still  containing  hard  locks  when  it 
reaches  Ihe  gin  can  be  improved  by  setting  the  stripper  bars  well 
back  from  the  roller  to  allow  the  locks  to  fall  through.  Close  gin- 
ning is  a  mistake,  for  it  costs  the  farmer  more  through  deterioration 
of  his  cotton  than  he  gains  by  the  slight  inei-easc  in  weight. 

The  nunibei'  of  liaid  locks  can  be  greatly  i-educed  by  bringing  the 
cotton  to  jK'rfect  maturity  through  attention  to  fertilization  sod 
culture  and  to  the  control  of  diseases, 

(7)  Lack  of  uniformity  in  the  bale. — Separate  late  from  early  pick- 
ings,    liuyers  desire  to  have  each  bale  uniform  within  itself.     If, 
therefore,  a  late  picking  is  inferior  to  an  earlier  one,  it  should  not 
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l)e  ginned  and  packed  with  it,  as  the  price  of  a  bale  is  determined  by 
the  poorest,  cotton  found  in  it  after  thorough  sampling. 

(8)  Yellow  cotton. — Buyers  invariably  complain  when  a  sample  of 
cotton  contains  yellow  staple,  and  the  grade  and  price  are  conse- 
quently reduced.  Yellow  tufts  in  the  ginned  cotton  come  from  dis- 
colored locks  that  should  have  been  left  unpicked  or  been  sorted  out 
before  ginning.  They  originate,  as  a  rule,  in  bolls  attacked  by  the 
anthracnose  or  bacterial  boll-rot  (see  page  47).  Their  presence  in  a 
bale  is  an  indication  of  too  close  ginning. 

(9)  Sand. — A  bale  of  cotton  always  contains  considerable  sand 
which  has  been  blown  into  the  open  bolls.  This  is  quite  unavoidable, 
but  when  cotton  has  been  left  unpicked  and  has  blown  out  on  the 
ground  the  quantity  of  dirt  is  increased. 

(10)  Moisture. — An  element  of  waste  from  the  spinner's  standpoint 
is  the  moisture  which  evaporates  during  the  process  of  manufacture. 
This  moisture  may  be  excessive  in  cotton  picked  early  in  the  season 
and  ginned  without  drying.  There  may,  on  the  other  hand,  be  a 
lack  of  moisture.  The  cotton  may  be  overdry  and  appear  harsh  and 
brittle.  Such  cotton  gives  trouble  in  spinning,  because  of  the  electric 
current  it  develops. 

The  question  of  moisture  is  one  of  the  most  important  connected 
with  the  handling  of  cotton.  Either  an  excess  of  moisture  or  a  lack 
of  it  reduces  the  grade.  The  farmer,  however,  must  never  add  water 
to  the  cotton,  but  he  should  seek  to  retain  the  optinnim  amount  of 
natural  moisture.  This  means  that  to  drive  off  excessive  moisture 
freshly  picked  cotton  should  be  sunned  until  the  seeds  will  crack  in 
the  teeth.  The  staple  will  then  be  slightly  overdry  and  unfit  to  gin 
or  offer  to  the  buyer.  To  restore  its  grade  it  should  be  ''  bulked." 
Bulking,  as  practiced  on  the  Sea  Islands,  is  placing  the  seed  cotton, 
after  sunning,  in  a  large,  deep,  square  pile  in  a  cool  room.  It  should 
be  packed  down  solidly  and,  if  the  air  is  dry,  covered  with  blankets 
or  boards  and  left  from  three  to  six  weeks  before  ginning.  AAlien  it 
comes  out  of  bulk  the  staple  has  lost  its  harsh  feeling  and  is  soft,  oily, 
and  glossy. 

Care  must  be  taken  never  to  bulk  cotton  that  has  not  previously 
been  well  dried,  or  the  pile  will  heat.  On  the  other  hand,  a  loose, 
conical  pile,  formed  by  throwing  seed  cotton  into  a  storeroom,  is  not 
a  bulk,  for  it  does  not  prevent  the  cotton  from  drying  out  still  more. 
As  a  rule,  cotton  brought  to  the  gins  early  in  the  season  is  too  green 
and  damp  and  needs  sunning  to  put  it  into  good  condition,  Avhile 
that  coming  in  late  or  taken  from  the  storehouses  during  the  winter 
is  overdry  and  consequently  harsh  and  brittle.  Both  the  lint  cotton 
and  the  thread  spun  from  it  lack  their  full  strength  if  too  dry. 
Everyone  knows  how  a  dry  twig  will  snap  in  the  fingers,  while  a 
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green  one  only  bends.  The  same  to  a  less  degree  is  true  of  the  cotton 
fiber.  The  quality  is  best  maintained,  however,  by  avoiding  over- 
drying  rather  than  by  the  addition  of  moisture. 

(11)  Injury  in  ginning. — The  grade  of  cotton  is  often  reduced 
during  the  process  of  ginning.  This  may  be  the  fault  of  the  farmer, 
as  when  he  brings  his  cotton  to  the  gin  damp  or  full  of  hard  or 
yellow^  locks^or  broken  leaf  and  insists  on  close  ginning;  or  the  fault 
may  lie  with  the  ginner,  who  has  failed  to  adjust  his  machines  so 
that  no  seed  can  be  broken.  Briefly  stated,  seed  cotton  must  be  dry; 
if  green  or  wet,  *'  crimping  "  invariably  results,  to  the  serious  injury 
of  the  fiber.  The  seed  cotton  should  be  free  from  hard  locks  or  else 
the  stripper  bar  should  be  adjusted  to  let  them  fall  through  wnth  the 
seed.  Close  ginning  is  a  form  of  adulteration  instantly  detected  by 
the  buyer  and  very  costly  to  the  farmer.  The  modern  fruit  grower 
has  learned  that  he  can  not  profitably  mix  his  culls  with  his  first- 
grade  fruit,  and  the  cotton  grower  must  come  to  a  similar  conclusion. 

The  most  frequent  defects  due  to  ginning  are  the  presence  of  por- 
tions of  broken  seed  and  the  cutting  or  crimping  of  the  fiber.  Since 
poor  ginning  costs  the  farmer,  at  a  conservative  estimate,  1  cent  a 
pound,  the  ginner  should  be  required  to  maintain  his  gin  in  perfect 
adjustment  and  to  gin  the  cotton  free  from  cracked,  clipped,  mashed, 
or  whole  seed  and  free  from  crimp. 

The  ginned  cotton  should  come  from  the  roller  steadily  and  in  an 
unbroken  flake.  AA'henever  it  does  not  do  this,  an  examination  will 
show  that  the  adjustment  is  not  perfect,  and  the  cotton  is  liable  to 
sustain  injury  unless  the  trouble  is  corrected. 

SUMMARY. 

The  best  practice  in  handling  the  crop  may  be  briefly  stated  by 
describing  the  method  followed  on  the  Sea  Islands,  which  should  be 
adopted  in  the  interior  in  so  far  as  the  labor  conditions  wull  permit. 

Picking  is  done  whenever  enough  cotton  is  open,  about  every  ten 
days.  The  cotton  is  gathered  as  free  from  trash  as  possible  and  car- 
ried to  the  storehouse,  where  the  next  morning  each  picker  sorts  his  * 
own  picking.  The  cotton  is  then  spread  cm  arbors  to  dry  in  the  sun. 
It  is  watched  and  turned  frequently,  and  usually  dries  in  one  day. 
After  sunning,  the  seed  cotton  is  assorted  by  women,  who  remove  any 
yellow  locks,  bits  of  leaf,  etc.  If  very  dirty  it  is  whipped  over  a 
coarse  wire  screen  stretched  across  a  small  box  to  take  out  the  sand. 
Verv  fine  cotton  is  again  sorted  or  overhauled  bv  another  set  of  labor- 
ers.  The  cotton  is  then  bulked  and  allowed  to  remain  from  four  to 
six  weeks  l)efore  ginning.  During  the  ginning,  one  or  tw^o  hands 
inspect  the  cotton  as  it  passes  to  the  gins,  to  remo\^e  impurities,  and 
one  or  two  others  "  mote  ''  the  lint  as  it  passes  from  the  gin  to  the 
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press,  by  picking  out  yellow  tufts,  etc.    By  all  these  means  a  high 

grade  is  maintained  for  Sea  Island  cotton,  which  is  reflected  in  a 

price  per   pound  several  cents  higher  than  that  paid  for  interior 

cotton. 

DISEASES  OF  SEA  ISLAND  COTTON. 

SOBE-SHIN  AND  DAMPING-OFF. 

Cotton  seedlings  sometimes  become  diseased  shortly  after  coming 
up,  particularly  when  soil  or  weather  conditions  are  unfavorable. 
The  term  "  sore-shin  "  is  applicable  to  diseased  spots  or  cankers 
formed  on  the  stem  or  root  of  the  seedling.  These  spots  result  in  a 
cessation  of  growth,  in  yellow  leaves,  and,  if  they  encircle  the  stem, 
in  death. 

A  fungus  (Rhizoctonia)  is  usually  held  responsible  for  the  trouble, 
but  it  is  only  after  cold  and  wet  weather  has  checked  growth  and 
weakened  the  plants  that  serious  loss  results.  If  warm  and  favor- 
able weather  prevails  the  cotton  soon  outgrows  the  disease.  No 
direct  remedial  measures  are  practicable.  Danger  of  loss  can  be 
minimized  by  thorough  preparation  of  the  land  before  planting,  by 
draining  lower  lying  fields,  and  by  thick  seeding.  Broken  stands 
must  be  filled  by  replanting. 

Damping-off,  or  the  collapse  of  the  stem  at  the  surface  of  the 
ground,  may  be  due  to  the  sore-shin  fungus  or  to  other  parasites.  It 
is  often  caused  by  anthracnose,  in  which  case  the  seed  was  proba- 
bly infected  before  planting.  The  recommendations  for  the  treatment 
of  anthracnose  on  page  47  apply  also  to  this  form  of  it. 

BACTEBIAL    BLIGHT. 

There  is  a  bacterial  disease  of  cotton  {RacteHuin  vialvaeearum  Erw. 
Sm.)  which  is  found  to  occur  on  different  parts  of  the  plant,  pro- 
ducing various  symptom^s  and  receiving  various  names,  such  as 
angular  leaf-spot,  black-arm,  boll-spot,  etc.,  according  to  the  point 
of  attack.     We  describe  all  these  together. 

The  earliest  appearance  of  the  disease  is  perhaps  on  the  leaves, 
where  it  produces  what  is  commonly  known  as  the  angular  leaf-spot. 
These  spots  are  at  first  a  water-soaked  green,  becoming  black  when 
older.  They  are  angular  in  outline,  one-eighth  to  one-fourth  inch 
in  diameter.  They  are  scattered  over  the  leaf,  but  are  often  more 
numerous  near  the  large  veins.  AVhen  one  of  these  veins  is  attacked 
the  disease  rapidly  extends  its  whole  length. 

Infection  of  the  petiole  is  less  connnon;  but  sometimes  occurs,  caus- 
ing the  leaf  to  turn  yellow  and  fall  off. 

Infection  of  the  pedicel  of  the  bolls  is  a  common  cause  of  shedding 
and  of  failure  to  open.  The  bolls  themselves  are  also  attacked,  the 
points  of  infection  being  water  soaked  at  first  and  then  growing 
darker.    This  organism  does  not  appear  to  be  as  active  a  cause  of 


42 

boll-rot  as  the  antliracnose  fungus  and  several  bacteria  ivhich  appear 
to  follow  it  and  wliicli  very  likely  gain  entrance  through  the  bac- 
terial spot. 

Young  plants  in  June  ai-e  sometimes  attacked  on  the  main  stem, 
near  the  gronnd  or  highei  up,  nlieie  a  canker  is  foimed  which  ''O 
weakens  tht  stem  that  it  is  bioken  off  later  b\  winds  or  duiing  culti 
vation      It  IS  latei  m  the  summer  that  most  damage  occurs,  when  tlie 


Fru.  10.— 1ii».^ii>«-.l  luavi-^,  l.iU,  anci  Ntcnis  ot  ci>l«)n  plant  sliowinK  wviTal  l.rtinH  <il  Iwlurlal  blisbt. 

disease  attacks  the  fruit-bearing  limbs.  The  spots  on  the  limbs  are 
dark — nearly  l)iafk — and,  tlioiigh  not  deep,  so  sap  the  vitality  as  to 
cause  the  shedding  of  nil  tlie  snutller  IkjIIs.  In  ninny  cases,  when  the 
season  is  wet,  infect  ion  liy  aiilhnunose  follows  and  adds  to  the  injury. 
Several  foinis  of  the  disease  are  ilhistrated  in  figure  10, 

Egyptian  cotton  is  [M'ciiliarly  subjeiit  to  this  trouble — so  much  so 
that  its  (-ultiviiticm  in  the  Southeastern  Stiit<'s  ap{>eurs  to  be  imprac- 
ticnbh'.     Tlicns  is  considerable  variation  in  the  i-usistanco  of  different 
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IPCS  of  Sea  Island  cotton,  Rivers,  for  instance,  being;  rather  sii.scepti- 
le.  while  Centerville  is  nearly  immune. 

Remedial  measures  must  Im;  indirect.  Resistant  varieties  can  Iw 
evelo|>ed  bv  selection.  Diversification  and  rotation  of  cmps  will 
md  to  reduce  the  amount  of  infections  material  remiiining  on  the 
ind  and  will  lessen  the  disease.  IJlack-arm  is  pi-obubly  carried 
irongli  seed  to  some  extent,  and  the  selection  of  seed  from  healthy 
oils  only  will  greatly  aid  in  its  control.     It  may  lie  expected  that 

reduction  of  the  niti-ogen  and  an  increase  in  the  amount  of  jwtash 
1  the  fertilizer.  Iiy  inducing  development  of  less  succulent  In-anches, 

ill  reduce  the  dan^r  of  infection 


WILT. 

Cotton  wilt,  often  cjilled  bljn-k-i'oot,  is  <>ni-  of  Ihe  luost  serious  dis- 
uses of  tlie  ci'op  wlieiwer  it  (x-eiiis.  It  is  chanii'leri/.ed  liy  the 
cath  of  the  plants  in  gnidualiy  enlarging  s|>ots  in  tlie  Helil,  where 
lie  disease  reappears  year  aftei-  year.  The  plants  iiie  attacked  iit 
ny  time  after  they  ai-e  ti  niouili  okl,  but  die  fastest  in  dune  and  July, 
"he  affected  plants  wiU,  or  a  few  leaves  at  a  time  turn  yellow  between 
lie  veins  and  full  otf.  (Fij.'.  11.)  AVIien  the  stem 'or  root  is  cut 
he  woody  portion  is  found  to  be  brown  or  bhn-k.  The  disi-ohu-ation 
s  one  of  the  most  characteristic  symptoms  of  the  disease  and  has 
iven  it  the  name  black-root. 

Wilt  is  most  jirevalent  on  the  sandy  or  sandy  loam  soils  JM'st  suited 
or  Sea  Islund  cotton.  I^ow  spots  and  Hcli  bottom  lands  often  escape 
he  disease  long  after  the  cotton  on  the  liighei'  ]>orli(>ns  of  the  field  is 
:illed.     Clay  soils  arc,  as  a  rule,  five  fi-oin  it,  though  some  cases  are 
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reported.  Geographically  wilt  occurs  more  or  less  in  all  the  Sea 
Island  cotton-growing  districts,  both  in  South  Carolina*  and  in  the 
interior.  It  is  also  serious  in  Upland  cotton  fields  from  North  Caro- 
lina to  Louisiana. 

Cause. 

Wilt  is  due  to  a  fungus  {N eocosmospora  vasinfecta  [Atk.]  Erw. 
Sm.)  which  enters  the  small  roots  from  the  soil,  grows  into  the  water- 
carrying  vessels  of  the  root  and  stem,  and  fills  them,  thus  shutting 
off  the  water  supply  of  the  plant. 

This  fungus  spreads  by  direct  growth  through  the  soil  and  also 
forms  four  kinds  of  •spores,  viz,  one  in  the  interior  of  the  stem, 

another  in  cushions  on  the  outside 
of  dead  plants,  a  third  in  the  soil 
or  on  the  surface  of  the  plant, 
while  the  fourth  or  perfect  spore 
stage  is  produced  in  minute  bright- 
red  sacs  (perithecia)  borne  under 
ground  on  the  bark  of  the  dead 
roots.  This  fungus  is  without 
doubt  spread  to  some  extent  by  the 
feet  of  stock  passing  through  the 
fields,  carried  in  drainage  water 
from  high  to  low  land,  and  dis- 
tributed by  plows  and  cultivators. 
AVhen  it  appears  in  a  'field,  at- 
tempts to  restrict  its  spread  are 
useless,  so  far  as  the  writer's 
knowledge  goes.  As  wilt  attacks 
only  cotton  and  okra,  good  yields 
of  corn  and  other  crops  can  be 
obtained  on  infected  land.  Along 
period  of  rotation  tends  to  dimin- 
ish the  amount  of  disease,  but  the  fungus  can  live  in  the  soil  for 
several  years,  cases  being  on  record  where  seven  years'  rest  failed  to 
free  the  land  from  wilt. 

An  important  point  in  connection  with  the  question  of  rotation  is 
the  danger  from  root-knot,  another  disease,  descril>ed  on  page  46, 
which  often  occurs  along  with  the  wilt. 

^Enlargements  of  the  roots  of  cotton  (fig.  12)  indicate  that  root- 
knot  is  present  and  that  a  rotation  of  crops  must  be  practiced  to  con- 
trol it.  The  combined  treatment  of  wilt  and  root-knot  is  based  on  the 
following  principles : 

(1)  Cotton  wilt  attacks  only  cotton  and  okra.  It  does  not  disap- 
pear after  rest  or  rotation.     Resistant  varieties  can  be  secured. 

(2)  Root-knot  attacks  cotton,  cowpeas,  sweet  potatoes,  vetch,  mel- 
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ons,  and  many  other  crops,  but  does  not  attack  corn,  oats,  velvet 
beans,  or  the  common  grasses.  It  diminishes  and  finally  disappears 
when  all  susceptible  plants  are  kept  off  the  field,  and  in  ordinary 
farm  practice  can  be  held  in  check  by  a  suitable  rotation  of  crops. 
Xo  varietv  of  cotton  is  whollv  resistant  to  root-knot. 

A  rotation  similar  to  the  following  should  therefore  be  adopted: 
First  year,  corn  with  Iron  cowpeas  or  peanuts;  second  year,  winter 
oats,  or,  if  preferi'ed,  rye  or  wheat  cut  early  for  hay  and  followed  at 
once  with  velvet  beans ;  third  year,  cotton  of  a  wilt-resistant  variety. 

Soil  Treatment  not  a  Successful  Remedy. 

It  has  been  found  impossible  to  kill  out  the  fungus  in  the  soil  by 
any  treatment  with  fungicides.  Experiments  have  been  made  with 
lime,  sulphur,  copper  sulphate,  formalin,  carbolic  acid,  and  numerous 
other  substances,  none  of  which  had  anv  effect  in  reducing  the  amount 
of  wilt. 

The  fungus  is  so  spread  through  the  soil  that  it  is  unlikely  that  it 

can  ever  be  killed  by  any  treatment  that  would  be  cheap  enough  to  be 

practicable. 

The  Belation  of  Soil  Conditions  to  Wilt. 

It  should  be  emphasized  that  wilt  is  due  to  the  presence  of  a  para- 
sitic fungus,  not  to  any  unfavorable  soil  conditions.  The  fungus  is, 
therefore,  to  Ix^  looked  on  as  a  weed  and  the  disease  may  be  expected 
to  appear  wherever  its  spores  are  carried.  There  are  no  chemical  or 
physical  differences  between  wilt-infected  and  healthy  soil:s  of  the 
same  type.  Wilt  is  not  due  to  the  continual  use  of  commercial  fer- 
tilizers nor  to  the  exhaustion  of  any  element  of  plant  food.  Its 
preference  for  light  and  sandy  soils  has  already  been  noted.  Our 
experiments  indicate  that  the  free  use  of  stable  manure  will  assist 
in  the  control  of  wilt  by  increasing  the  vigor  of  resistant  varieties, 
but  the  ordinary  nonresistant  kinds  are  not  sufficiently  protected  by 
stable  manure.  In  the  same  way  other  organic  fertilizers,  like  com- 
post and  leguminous  crops  plowed  under,  will  effect  an  improvement 
of  the  crop. 

Control  through  the  Use  of  Resistant  Varieties. 

It  has  been  found  possible  to  secure  by  seed  selection  varieties  of 
Sea  Island  cotton  resistant  to  wilt  which  will  yield  full  crops  of 
good  quality  on  badly  infected  land,  provided  there  is  not  too  much 
root-knot  present  also.  They  were  developed  on  the  Sea  Islands  by 
selecting  seed  from  exceptional  plants  that  withstood  the  disease 
and  remained  healthy  in  the  most  infected  spots.  The  first  and 
best  of  these  varieties  is  the  Rivers,  bred  by  Mr.  E.  L.  Rivers,  of 
James  Island,  S.  C,  in  connection  with  the  experiments  of  this 
Department.  The  Rivers  cotton  is  productive,  vigorous,  compact, 
branching  low,  and  with  small,  close-jointed  limbs,  often  double 
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bearing;  bolls  medium  size,  3  to  4  locks;  seed  small,  black,  with 
a  small  green  tuft;  average  per  cent  of  lint  to  seed  28,  giving  a  gin- 
ning rate  of  3.57 ;  staple  fully  to  extra  fine,  and  when  grown  on  the 
Sea  Islands  2  inches  long.  The  Rivers  cotton  is  an  excellent  variety 
for  the  Sea  Islands  and  for  the  best  localities  in  the  interior,  but  has 
too  low  a  ginning  rate  to  be  popular  there,  although  its  total  yield 
per  acre  compares  favorably  with  any  other.  It  has  also  shown 
some  susceptibility  to  black-arm  when  cultivated  in  Georgia. 

A  second  variety,  the  Centerville,  was  selected  with  special  refer- 
ence to  interior  conditions.  It  differs  from  the  Rivers  in  having 
smaller  and  more  numerous  bolls  and  a  shorter  staple — If  inches — 
with  a  ginning  rate  of  3.30.  The  Centerville  variety  is  noteworthy 
in  being  almost  immune  to  black-arm.  It  is  not  fine  enough,  how- 
ever, for  the  Sea  Islands,  and  has  defects  when  grown  in  the  interior, 
especially  in  that  its  bolls  are  small  and  are  often  set  in  greater  num- 
bers tlian  the  plant  can  mature,  resulting  in  a  tendency  to  dry  up 
toward  the  end  of  tlie  season. 

Other  resistant  strains  have  been  developed,  but  as  they  are  not 
at  present  obtainable  for  cultivation  in  the  interior  they  are  not 
described  here. 

Farmei*s  who  liave  wilt-infected  land  should  secure  seed  of  a  resist- 
ant variety  or,  failing  in  this,  should  plant  some  other  crop  than 
cotton  on  the  disease-infected  field. 

Once  a  wilt-resistant  variety  is  obtained  its  quality  should  be  main- 
tained by  the  method  of  selection  already  described.  Dependence 
can  no  longer  be  placed  on  the  hope  of  obtaining  seed  from  outside 

growers. 

Control  through  Originating  New  Varieties. 

Anyone  who  will  give  the  necessary  time  and  care  can  develop  new 
resistant  strains  from  the  resistant  plants  that  occasionally  appear 
in  fields  of  ordinary  cotton.  He  must  be  prepared,  however,  to  con- 
tinue the  breeding  for  several  years  before  the  desired  results  are 
attained. 

No  one  should  gather  seed  promiscuously  from  an  infected  field  with 
the  idea  of  gradually  developing  a  resistant  variety,  for  such  meth- 
ods are  costly  and  usually  fail.     Breed  from  individual  plants  instead. 

ROOT-KNOT. 

Root-knot  is  a  common  and  Avidely  distributed  disease  in  sandy 
soils  throughout  the  southern  tier  of  States.  The  effect  on  the  plant 
is  to  lessen  its  vigor  and  dwarf  its  size.  The  seat  of  the  trouble  is  at 
the  root,  which  becomes  distorted  and  covered  w4th  small  swellings 
or  knots.  (See  fig.  12.)  These  are  produced  by  a  minute  nematode 
worm  {Ileterodera  radicicola  [Greef.]  Miil.)  w^hich  penetrates  the 
roots  and  lives  within  them.    On  breaking  open  a  large  knot  one  caa 
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>ften  detect  minute  pearl-like  bodies,  which  are  the  female  worms  dia- 
ended  by  masses  of  eggs. 

Root-knot  is  a  more  serious  enemy  of  peaches,  vegetables,  tobacco, 
md  cowpeas  than  of  cotton.  It  becomes  of  great  importance  to  the 
otton  planter  when  it  occurs  in  connection  with  wilt,  which  it  very 
)ftcn  does.  The  treatment  required  is  the  rotation  of  crops  that  has 
dready  been  discussed  under  wilt, 

ANTHBACNOSE. 

The  greater  part  of  the  los.s  from  ix>tting  of  bolls  is  due  to  the 
liscase  known  as  anthracnowe.  This  occurs  as  dark-colored  spots 
an  the  lx>lls,  which  as  they  enlarge  become 
depressed  and  gray  or  pink  in  the  center. 
(See  fig.  13.)  The'seetl  cotton  in  the  bolls  is 
Jiscolored  and  spoiled.  The  cause  is  a  para- 
sitic fungus  (Colhtotrivhuiiigosgypiiir'WiXx.) 
which  is  verj'  common  throughout  the  cotton 
belt.  ^Miile  most  of  the  injury  is  done  to 
thf  bolls,  the  fungus  can  attack  any  other 
part  of  the  plant.  The  disease  is  worsts  in 
wet  seasons  than  in  dry  ones. 
Bemedies. 

No  direct  remedy  is  practicable  on  account 
of  the  expense  involved,  but  there  are  impor- 
tant preventive  measures  based  on  tlie  fact 
that  tlie  disease  is  spread  in  part  by  seed 
from  diseased  plants.  ^\'here  trouble  from 
this  disease  is  experienced,  the  seed  for  the 
next  crop  must  be  selected  with  care  from 
perfectly  healthy  bolls.  If  a  boll  has  one 
lock  aflected,  there  is  danger  that  the  fungus 

aa^  penetrated  all  the  seed.  Avoid,  if  possible,  running  the  selected 
seed  cotton  through  a  gin  that  has  just  iHi'n  handling  diseased  cotton. 
.\11  accessible  parts  of  the  machine  should  be  wiped  clean  to  prevent 
the  fungus  spores  from  remaining  to  infect  the  selected  seeds. 

Finally,  when  the  crop  is  all  picked,  the  old  cotton  stalks  should 
be  burned.     Of  these  precautions  the  seed  selection  is  the  most  im- 
portant.    It  will  not  do  as  well  to  send  away  for  seed  from  a  healthy 
field,  for  the  disease  occurs  everywhere. 
BUST. 

The  disease  commonly  known  as  cotton  rust  is  not  primarily  a 
fungous  disease,  but  is  caused  by  unfavorable  soil  conditions.  Sea 
Island  cotton  fields  affected  by  rust  take  on  a  reddish  color,  the 
leaves  drop  off,  sometimes  leaving  the  stalk  bare,  and  the  upper 
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bolls  fail  to  open.  The  cotton  from  such  rusted  plants  is  very  weak 
and  inferior.  Rust  is  likely  to  develop  in  definite  spotc-  in  a  field,  and 
unless  a  remedy  is  applied  will  appear  year  after  year.  Though 
other  factors  sometimes  influence  particular  cases,  there  are  three 
principal  causes  of  rust  in  cotton,  as  follows : 

(1)  Exhaustion  of  the  humus.  Continued  cultivation  in  cotton,  by 
destroying  the  vegetable  nuitter  of  the  soil,  is  the  most  frequent  cause 
of  rust.  The  color  of  these  old  fields  in  midsummer  is  a  lighter  green, 
with  a  tinge  of  yellow,  followed,  when  the  bolls  begin  to  mature,  by 
the  appearance  of  rust.  A  newly  cleared  field  or  an  old  fence  row  is, 
on  the  other  hand,  always  green  and  free  from  rust.  Stable  manure 
is  the  most  effective  remedy  in  such  cases,  but  a  crop  of  velvet  beans 
or  cowpeas  plowed  under  will  effect  a  great  im[)rovement. 

(2)  Deficiency  of  potash.  Most  soils  where  cotton  shows  a  tend- 
ency to  rust  lack  potash,  and  an  application  of  200  pounds  of  kainit 
or  50  j)ounds  of  muriate  of  potash  per  acre  will  prove  an  effective 
remedy.  Such  soils  are,  as  a  rule,  also  deficient  in  humus,  and  a  rota- 
tion of  crops  is  usually  advisable  also. 

(3)  Lack  of  drainage.  Rust  often  develops  in  low,  wet  places  in  a 
field  where  the  higher  portions  are  free  from  it,  and  for  the  same  rea- 
son heavy  and  continued  rains  in  August  and  September  may  lead  to 
the  development  of  rust  in  certain  fields.  Drainage  by  ditching  or 
by  tiles  will  be  required  in  extreme  cases.  Most  of  these  fields,  how- 
ever, become  stagnant  because  the  soil  has  no  water-absorbing  capac- 
ity on  account  of  its  lack  of  humus.  If  a  leguminous  crop  were 
turned  under  every  other  year  or  stable  manure  applied  liberally  and 
the  land  plowed  deep,  the  soil  would  soon  be  so  changed  in  condition 
that  heavy  rains  would  not  injure  it  and  rust  would  disappear. 

BLUE   COTTON. 

Blue  cotton  is  a  peculiar  disease  which  occurs  to  a  limited  extent 
on  the  Sea  Islands  and  in  Florida.  It  is  characterized  by  the  deep 
green  or  bluish  color  of  the  leaves,  the  prostrate  habit  of  the  plant, 
which  develops  numerous  lateral  sprouts,  and  the  shedding  of  the 
fruit.  It  is  caused  by  some  physiological  or  nutritional  disturbance 
of  the  plant  due  to  soil  conditions  not  fully  understood.  The  use  of 
cotton  seed  and  other  organic^  manures  aggravates  the  trouble.  It  has 
been  successful Iv  remedied  on  the  Sea  Islands  bv  the  use  of  salt  mud, 
by  liming,  and  by  drainage. 

INSECT  ENEMIES  OF  SEA  ISLAND  COTTON. 

The  cotton  caterpillar  or  leaf  worm  is  the  principal  insect  pest  the 
Sea  Island  planter  has  to  deal  with,  though  slight  injuries  are  some- 
times inflicted  by  other  insects.  Headers  are  referred  to  Farmers' 
Bulletins  Xos.  47  and  223  for  full  information  relative  to  their  cx)n- 
trol. 
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CORN-HARVESTING  MACHINERY, 


UrTEODUCTION. 

Machinery  for  the  care  of  the  com  crop  has  been  much  more  diffi- 
cult to  develop  than  any  other  line  of  farm  implements.  Although 
there  has  been  considerable  progress  in  methods  of  harvesting  corn, 
the  larg-er  part  of  the  crop  is  still  husked  by  hand  from  the  standing 
plant,  only  the  ears  being  gathered,  ivhile  the  leaves  and  stalks  are 
almost  a  total  loss.  This  results  in  an  enormous  waste  of  valuable 
feed,  for  It  has  been  denwnstrated  that  when  properly  harvested  corn 
fodder  is  as  nutritious  as  good  hay,  and  that  the  farmer  who  would 
receive  the  full  value  of  his  corn  crop  should  secure  this  fodder  with 
as  much  care  as  he  gives  his  hay. 

After  the  success  of  mowing  and  reaping  machines,  inventors  tried 
to  developed  a  com  harvester  along  the  lines  followed  in  the  construc- 
tion of  those  TOachines.  Their  success  is  not  as  3^et  complete,  but  the 
labor-saving  devices  so  far  perfected  have  largely  changed  conditions. 
The  com  may  now  be  cut,  husked,  and  shredded  with  less  labor  than 
the  cutting  alone  formerly  required.  At  the  same  time  all  of  the  fod- 
der is  made  available  for  feeding  purposes. 

OOEH  CUTTING  WITH  XNIVES. 

A  common  method  of  harvesting  corn  is  to  cut  the  stalk  close  to  the 
ground  at  a  time  when  no  damage  is  done  to  the  ripening  grain  and 
while  considerable  of  the  saccharine  juices  still  remain  in  the  stalk. 

The  implement  first  used  for  corn  cutting  was  the  hoe,  but  as  this 
was  rather  heavy  and  awkward  the  more  progressive  farmers  sub- 
stituted the  corn  knife.  For  a  long  time  scythe  blades  were  largely 
used  in  making  corn  knives,  but  these  have  now  given  way  to  all  sizes 
and  shapes  of  factory-made  knives.  The  corn  hook  (tig.  1),  which  is 
now  extensively  used,  is  generally  considered  more  convenient  than 
the  corn  knife. 

When  the  corn  is  cut  it  is  customary  to  set  it  up  in  shocks  to  cure. 
Shocks  vary  greatly  in  size,  ranging' from  6  hilk  square  {36  hills  to 
the  fibock)  to  16  hills  square  (256  hills);  a  very  common  size  is  12  hills 
sqimre  (144  hills).  Shocks  of  the  smaller  sizes  are  common  in  the 
North  Atlantic  States,  where,  according  to  the  Connecticut  Station,  it 
ie  more  diffievit  to  preserve  flint^oom  stover;  while  10  hills  square 
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and  12  hills  square  are  common  sizes  in  the  North  Central  States. 
The  common  or  four-saddle  shock  method  consists  in  tying  the  tops  of 
four  hills  together  as  they  stand  and  then  cutting  and  shocking  the 
rest  of  the  hills  around  these.  Another  method  of  making  the  shock 
is  to  use  a  wooden  horse  as  a  temporary  support.  In  either  case  the 
shock  is  built  around  the  support  with  great  care  to  prevent 
it  from  being  blown  over  by  heavy  winds  or  damaged  by 
rain.  In  some  cases  the  corn  is  tied  into  small  bundles, 
which  are  set  together  to  form  the  shock;  more  commonly 
the  stalks  are  gathered  as  cut  and  set  up  an  armful  at  a 
time.  Where  the  wooden  horse  is  used  the  shock  is  built 
about  the  horse  by  leaning  the  first  bundles  or  armfuls 
against  a  pair  of  projecting  arms  formed  by  inserting  a  pole 
through  a  hole  bored  at  right  angles  to  the  horse  (fig.  2). 
When  the  shock  has  been  set  up  the  pole  is  withdrawn  and 
the  horse  removed.  When  completed  the  shock  is  tied 
tightly  near  the  top.  A  rope  with  a  hook  at  one  end  is 
sometimes  used  to  draw  the   tops  together   before  tying. 

Sometimes  shocks  are  not  tied. 

After  the  fodder  has  become  cured, 
which  usually  takes  about  a  month,  the 
shocks  are  generally  husked  by  hand  in 

Fig.  1.— Corn  hook.  i.i.      /•    ij  j   xi.        i.  •  i      a«    j 

the  field,  and  the  stover  is  commonly  tied 
into  bundles  and  reshocked.  Frequently  the  stover  from  two  or  more 
shocks  of  corn  is  put  up  in  a  single  shock.  For  convenience  in 
husking  a  movable  table  is  sometimes  used,  on  which  the  stalks  are 
laid  while  being  husked.  The  ears  are  thrown  in  piles  on  the  ground 
near  the  shocks  and  afterwards  hauled  to  the  crib.  The  stover  is 
sometimes  hauled  to  the  barn  and  stored,  but  often  it  is  left  standing 
in  shocks  in  the  field  till 
needed  for  feeding  during 
the  winter.  It  is  important 
to  choose  suitable  weather 
conditions  for  husking, 
since  if  the  plants  are  too 
dry  the  stalks  will  break 
and  blades  will  fall  ofi"  and 
be    lost.     On    the    other 

hand,    extremely    wet  fig.  2.-Wooden  horse  used  to  support  shock. 

weather  makes  the  ground  too  soft  for  hauling  in  the  corn. 

The  cost  of  these  methods  of  caring  for  the  corn  crop  varies  with 
the  locality  and  the  year.  Taking  the  average  of  the  replies  to  200 
inquiries,  it  appears  that  one  man  is  able  to  cut  and  shock  by  band  about 
34  shocks  12  hills  square,  or  nearly  1^  acres  of  corn  per  day.  The 
average  cost  per  shock  for  cutting  by  hand  is  reported  to  be  6.6  cents, 
or  $1.50  per  acre. 
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Fig.  8. — One-row  sled  harvester. 


SLED  HABVESTEBS  AND  SIMILAK  DEVICES. 

As  early  as  the  year  1820  attempts  were  made  to  construct  a  mechan- 
ical corn  harvester.  From  that  year  until  1892  all  attempts  to  perfect 
such  a  machine  were  unsuccessful.  The  machines  invented  were  pat- 
terned after  the  mower  and  the  reaper,  but  owing  to  the  size  of  the 
corn  plant  these  machines  either  would  not  cut  at  all  or  were  soon 
broken  under  the  heavy  strain.  Some  of  the  machines,  however,  had 
commendable  mechanical  fea- 
tures, which  were  embodied 
in  machines  invented  later. 

Homemade  sled  karvester s. — 
Many  homemade  harvesting 
devices  of  the  sled  pattern 
have  been  made  from  time  to 
time,  some  of  which  are  illus- 
trated in  figures  3,  4,  and  5. 
The  first  harvester  of  thi.^. 
class  was  patented  by  J.  C. 
Peterson,  of  West  Mansfield,  Ohio,  who  put  one  in  the  field  in  1886. 
Others  followed  and  added  improvements  until  eight  or  ten  harvester 
of  this  kind  were  in  the  field. 

With  most  of  the  sled  harvesters  the  driver  rode  on  the  platform, 
and  it  was  necessary  for  him  to  gather  the  stalks  in  his  arms  in  advance 
of  the  cutting  edge,  so  as  to  prevent  them  from  falling  in  various 
directions.  This  method  of  harvesting  was  very  exhausting.  The 
harvester  shown  in  figure  5  was  an  improvement,  in  that  the  guiding 

arm  collected  the  stalks  on  the  plat- 
form, and  it  was  only  necessary  for 
the  driver  to  pick  the  stalks  from  the 
sled  at  intervals  and  throw  them  on 
the  ground. 

A  sled  harvester  monnted  on  wheels.  — 
As  an  improvement,  in  order  to  reduce 
the  draft,  the  sled  was  mounted  on 
wheels  (fig.  6).  This  machine  cuts 
two  rows  at  a  time,  and  two  men  sit 
on  the  platform,  one  facing  each  row,  to  guide  the  com  against  the 
cutting  edge  with  one  hand  and  with  the  other  hand  and  arm  to  collect 
the  cut  corn  on  the  tilting  side  part  or  wing  of  the  platform,  drawing 
it  back  against  the  leg,  where  it  is  assembled  until  enough  has  been 
collected  to  form  a  shock. 

More  complicated  machines. — To  reduce  the  labor  involved  in  cutting 
corn  with  the  machines  described,  another  style  of  corn  harvester  was 
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Fig.  4.— Two-row  sled  harvester. 


invented,  two  forms  of  whicbare&hown  in  figures  7and  8.  Thismacliine 
consists  of  two  driving  wheels,  between  which  is  mounted  the  frame 
for  the  driving  mechanism  and  platform.  It  is  drawn  by  one  horse, 
which  walks  between  the  two  rows  that  are  cut  at  the  same  time. 

The  dividers  pick  up 
the  lodged  corn,  ex- 
cept such  as  lies  in 
the  row  of  com  away 
from  the  machine, 
and  guide  it  to  the 
cutting  apparatus, 
which  consists  of  two 
stationary  side  blades, 
above  which  is  a  mov- 
able sickle,  which 
I  cuts  the  com  and  de- 
I  posits  it  horizontally 
n  a  platform  that 
is  elevated  about  6 
inches  above  the  cut- 
ting apparatus.  On 
the  inner  side  h  a  guide  chain,  which  assists  in  directing  the  stalks  of 
corn  to  the  knife  and  the  platform.  The  rear  part  of  tQe  machine  is 
provided  with  a  small  wheel,  above  which  is  a  tilting  lever,  by  means 
of  which  the  dividers  in  front  can  be  raised  or  lowered. to  gather  up 


'     >    aud  isa  chain,  whiofa 

.^^dited  on  the  platform. 

»>la  nnd  at-Ationsry  out,  while 


the  one  shown  in  figure  8  can,  by  means  of  side  levers,  be  adjusted 
to  cut  the  com  from  2  to  15  inches  from  the  ground. 


wllhsUtlonaiy  JlCl. 


Machines  of  tbiii  type  gather  aod  cut  the  corn  and  drop  it  on  the 
platform.  When  there  is  enough  to  start  a  shock,  the  horse  is  stopped 
and  the  com  is  set  up. 


iw  com  horreater— rear  view. 
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Cost  and  efficiency. 

These  different  forms  of  corn  harvesters  vary  in  price  from  $5  to 
J55,  and,  while  their  low  cost  is  a  great  advantage,  their  degree  of  effi- 
ciency is  not  very  high.  The  cheap  sled  harvesters  can  be  used  only 
when  the  corn  stands  straight,  and  the  horse  must  walk  rather  fast  in 
order  that  the  work  may  be  perfectly  done.  It  is  also  hard  work  for 
the  men  to  gather  and  shock  the  com.  The  work  of  harvesting  corn 
is  such  that  only  the  best  construction  can  withstand  the  strain  for 
any  great  while,  and  hence  these  machines  are  being  used  less  than 
formerly-. 

From  90  replies  to  a  letter  of  inquiry  regarding  the  cost  of  harvest- 
ing with  these  machines,  sent  to  a  large  number  of  farmers  indifferent 
parts  of  the  country,  it  was  learned  that  the  minimum  in  area  of  corn 
cut  per  day  was  2  acres  and  the  maximum  10  acres.  The  average  from 
all  the  replies  was  4.67  acres  of  corn  cut  per  day  b^^  two  men  and  one 
horse,  using  the  sled  harvester.  As  to  cost  per  acre  for  har\^esting  corn 
the  minimum  price  reported  was  55  cents  per  acre  and  the  maximum  $2. 
Taking  the  average  of  all  the  replies  received,  the  cost  of  harvesting 
corn  with  a  sled  harvester  was  $1.18  per  acre.  This  is  estimated  on  a 
basis  of  18  cents  per  acre,  or  84  cents  per  day,  for  the  use  of  the 
machine  and  repairs;  4  cents  per  acre,  or  19  cents  per  day,  for  twine; 
58.5  cents  per  acre,  or  $2.75  per  day,  for  one  horse  and  a  man  who 
does  part  of  the  shocking,  and  37.5  cents  per  acre,  or  $1.75  per  day, 
for  the  other  shocker.  Comparing  this  cost  per  acre  with  that  of 
hand  cutting  (p.  (>),  it  will  be  noted  that  there  is  a  saving  of  82  cents 
per  acre  in  favor  of  the  machines.  It  will  also  be  noticed  that  two 
men  and  a  horse  with  a  sled  harvester  can  cut  and  shock  4.67  acres 
per  day,  as  against  1.47  acres  per  day  for  one  man  with  a  knife,  which 
gives  a  credit  of  1.73  acres  per  day  for  the  work  of  the  horse,  or  a 
considerable  saving  in  favor  of  the  machine. 

CORN  BINDERS. 

Historical. 

The  credit  of  inventing  corn-harvesting  machinery  belongs  to 
Edmund  W.  Quincy,  of  Illinois,  as  he  obtained  the  first  patent  on  a 
corn-harvesting  machine  in  October,  1850.  This  machine,  like  many 
others,  was  intended  to  pass  over  the  row  and  pick  the  ears  from  the 
stalks.  Another  form  of  corn  harvester  (fig.  9),  invented  in  the 
eighties,  cut  the  cornstalks  and  elevated  them  into  a  wagon.  The 
elevator  could  be  removed  and  a  binder  attachment  put  on  by  which 
the  com  was  bound  into  bundles.  One  of  the  earliest  forms  of  com 
harvester  and  binder  was  constructed  as  a  modified  form  of  the  grain 
binder.     This  machine  also  was  so  constructed  that  for  the  binder 
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attachment  there  migfbt  be  substituted  a  device  to  elevate  the  com 
ioto  a  yvagou. 


A  machiae  embodying  principles  which  were  destined  to  prevail  in 
com  harvesters  was  invented  by  A.  S.  Peck,  of  Geneva,  111.,  and  was 


patented  January  5, 1892  (fig.  10).    It  consisted  of  a  corn  harvester  with 
the  two  dividers  passing  one  cm  each  side  of  a  row  of  corn,  which 
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was  cut  and  carried  back  in  a  vertical  position  to  the  binder  attach- 
ment by  means  of  chains  and  gathering  arms.  A  standard  twine 
binder  was  used,  set  in  a  vertical  position  so  as  to  receive  the  stalks 
and  keep  them  in  this  position  until  the  bundle  was  discharged. 
The  horses  were  hitched  behind  the  machine  as  they  are  on  the 
header. 

The  Peck  patent  received  very  little  attention  at  first.  It  showed 
very  few  elements  that  were  new,  as  the  vertical  principle  of  cutting 
grain  had  been  tried  and  failed  to  give  satisfaction.  It  was  rather  a 
rearrangement  of  well-known  principles  used  in  harvesting  machinery 
than  a  new  departure.  However,  after  two  years'  use  by  the  inventor 
and  a  few  other  persons,  its  merit  was  recognized  by  one  of  the  prom- 
inent harvester  manufacturers. 

From  the  date  of  the  Peck  patent  until  1895  many  machines  were 
made  which  would  work  well  in  the  hands  of  the  inventors,  but  few 
were  so  perfected  as  to  be  entirely  successful  in  general  use. 

Since  1895  the  self-binding  com  harvester  has  had  a  considerable 
sale.  In  practically  all  of  the  corn  binders  now  built  the  features  of 
the  Peck  type  predominate.  Even  the  most  divergent  forms  still 
retain  the  general  organization  of  parts  used  in  the  Peck  machine. 
Among  the  practical  and  successful  corn  binders  in  the  market  the 
widest  divergence  from  the  Pei'k  type  is  probably  to  be  found  in  the 
niacrbine  invented  b}^  John  A.  Stone,  of  Chicago.  In  this  machine  the 
binder  is  in  an  almost  horizontal  position,  inst,ead  of  vertical.  When 
the  corn  is  cut  the  stalks  move  a  little  rearward  in  an  upright  posi- 
tion, and  then  they  are  tripped  so  that  the  tops  fall  rearward  onto 
an  inclined  deck,  being  guided  in  their  fall  toward  the  binder  by 
curved  guide  arms.  The  ]>utts  are  pushed  out  of  the  way  of  the 
incoming  cornstalks,  and  are  evened  for  a  bundle  by  means  of  a  butt 
adjuster. 

A  type  of  corn  hinder,  which  comes  about  halfway  between  those 
already  des^nbed,  was  invented  by  Tarrall  and  Maul,  of  Batavia, 
N.  Y.  I'  '-  lesigned  to  occupy  an  inclined  position  over  the  deck  for 
V  '.   —irrw.,^    -.'  ''vJnHinr  flip  ^^jiltq  in  ^  «>^,miprostrate  position. 
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lorms  of  corn  binder,  namely, 
^Hned,  the  latter  being  rather 
"I^hese  machinos  differ  only 
.ng  composed  of  the  same 
oi  .le  ly  of  the  dividers,  of  which 
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Divider*. — The  dividers  consist  of  two  diverging  jaws  opening  at  the 
front  of  the  msehine.  The  jaws  begin  in  two  points  at  the  front,  but 
gradually  widen  vertically  to  where  they  join  the  frame  of  the  machine, 
when  they  have  a  width,  or  rather  a  height,  of  4  feet  or  more.  By 
an  arraDgement  of  levers  the  points  may  be  raised  or  lowered. 
Attached  to  each  jaw  are  two  or  three  ti-aveling  chains,  whose  purpo^ 
it  is  to  bring  the  stalks  to  a  vertical  positioa  and  carry  them  back  to 
the  binding  deck.  The  chains  are  placed  one  above  the  other  (fig.  11). 
The  lower  one  is  known  as  the  short-corn  chain,  the  middle  one  is 
the  cODveyor  chain,  and  the  upper  one  is  the  tall-corn  chain.  The 
tniddle  chain  passes  around  a  sprocket  wheel  close  to  the  point  of  the 
jaws,  and  extends  back  almost  to  the  binding  deck.  The  upper 
chain  bej^ns  farther  back  and  extends  some  distance  over  the  binding 


FiQ.  It. — Skelehm  Iiame  of  com  bindei.  Bhowing  ihiuns. 

deck.  This  chain  is  meant  to  carry  the  tops  of  tall  corn.  The  lower 
chain  is  of  about  the  same  length  as  the  upper  one,  begins  nearer  the 
point  of  the  jaw,  and  does  not  extend  so  far  back.  These  chains  are 
supplied  with  fingers,  which  take  hold  of  the  stalks  and  lift  them  to  a 
vertical  position  as  the  machine  advances.  The  jaws  have  such  a 
position  relative  to  each  other  as  will  bring  the  fingers  of  the  opposite 
chains  almost  in  touch  with  each  other  at  oi'  near  the  cutting  blades. 
The  chains  receive  their  motion  from  the  main  driving  mechanism, 
and  are  driven  at  such  speed  as  will  bring  the  stalks  to  the  proper 
position  for  cutting  without  shaking  them  too  severely. 

Cuttcra. — ^The  cutting  arrangement  consists  of  a  serrated  knife  which 
passes  to  and  fro  across  two  stationary  blades,  one  of  these  being 
attached  to  each  jaw.    This  serrated  knife  is  driven  by  a  pitman 


14 

attached  toaweighted  wheel  called  a  "fly  wheel."  The  added  weight 
gives  enough  stored  energy  to  sever  the  toughest  stalks  without  shock 
to  the  small  gearwheels  (fig.  12). 

Attached  to  the  rear  of  the  dividers  and  extending  around  the  bind- 
ing deck  are  several  guide  springs  (fig.  10}  which  keep  the  Inll  com 
from  bending  over  and  becoming  entangled  in  the  binding  gear. 

Binding  apparatus. — Just  behind  the  knife  and  thence  extending  back 
to  the  bundle  carrier  is  the  butt  shoe,  or  butt  carrier  (fig.  11).  This 
device  carries  the  weight  of 
the  stalks  after  they  are  cut. 
It  is  fastened  to  the  frame 
just  behind  the  knife,  but 
through  the  rest  ofits  length 
it  is  adjustable  vertically,  so 
that  the  binding  twine  may 
l)e  placed  at  the  proper 
place  on  both  tall  and  short 
com. 

As  the  stalks  are  cut  they 
are  carried  back  by  the  con- 
veyor chain,  with  their  butts 
resting  in  the  butt  carrier 
until  they  reach  the  binding 
deck,  where  they  are  pushed 
l>ackward  by  the  packers, 
which  have  such  a  motion 
as  will  carry  them  perpen- 
dicularly through  the  bind- 
ing deck  and  parallel  to  it 
while  conveying  the  stalks 
to  the  knotter.  Their  mo- 
tion is  more  rapid  than  that 
of  the  chains,  but  they  have 
the  advant^ife  of  yielding 
slightly  while  a  bundle  is 
being  tied.  This  ia  impor- 
tant, as  many  eara  would  otherwise  be  knocked  off  by  jamming  the 
stalks  behind  the  needle. 

The  needle  and  the  knotter  form  the  binding  attachments.  They 
are  in  nearly  all  cases  of  the  same  pattern  as  are  those  of  the  grain 
binders  of  the  same  makps,  but  are  made  heavier  to  meet  the  require- 
ments of  the  work. 

The  packers  on  these  machines  (fig.  13)  must  have  such  a  motion  as 
to  travel  toward  the  back  of  the  machine  &s  long  as  they  projeet 
above  the  binding  deck,  their  travel  through  the  deck  being  Hst  and 


blaillng  i1i>vlce,  ani  roll< 
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of  short  duration.  There  is  one  machine  on  the  market  which  does 
not  use  packers  at  all,  but  has  instead  several  chains  with  collapsing 
fingers.  While  the  bundle  is  being  formed,  these  fingers  assume  a 
position  perpendicular  to  their  chains,  being  held  so  by  the  guides 
over  which  they  tmvel.  As  soon,  however,  as  the  needle  moves,  these 
guides  no  longer  bear  gainst  the  fingers,  which  collapse  when  pres- 
sure is  brought  to  bear  against  them.  This  prevents  their  jamming 
the  incoming  corn  against  the  rib  of  the  needle  while  a  bundle  is  being 
tied  and  avoids  the  break- 
ing off  of  ears  that  would 
often  occur  otherwise. 

When  the  bundle  has 
been  bound  the  two  or 
three  discharge  arms  on 
the  binding  shaft  have 
reached  the  back  side  of 
the  bundle,  and  by  the 
continuous  motion  of  the 
shaft  the  arms  force  the 
bundle  off  the  deck  and 
discharge  it,  after  which 
the  compressor  hook  re- 
turns automatically  to  its 
place  and  the  binding 
shaft  stops  until  another 
bundle  is  formed,  when 
the  operation  is  repeated. 
Figure  13  shows  the  bind- 
ing mechanism  and  the 
general  arrangement  of 
the  several  parts  referred 
to. 

Special  features. — The  na.  i 
parts  that  are  adjustable  ^' 
by  lever  are  the  butt  shoe, 
the  dividers,  and  in  some  machines  the  binding  deck  and  knotter  and 
needle.  The  whole  frame  of  the  machine  may  be  raised  or  lowered  by 
means  of  the  two  worm -and-pin  ion  arrangements,  one  on  the  grain 
wheel  and  one  attached  to  the  main  drive  wheel. 

In  the  vertical  machine  the  binding  mechanism  has  a  vertical  posi- 
tion; in  the  horizontal  machine  it  sits  horizontally  on  the  frame, 
and  in  the  inclined  machine  it  is  inclined. 

In  the  horizontal  machine  it  is  necessary  to  extend  a  conveyor 
chain  farther  back  than  in  either  of  the  other  types,  so  as  to  bring 
the  tops  of  the  stalks  into  a  horizontal  position.  In  this  type,  too, 
the  bundle  carrier  extends  in  a  direction  parallel  to  the  length  of  the 
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machine.  This  arrangement  is  very  apt  to  give  trouble  from  th 
butts  of  stalks  becoming  lodged  in  stubble  or  soft  earth  and  spreadin 
the  bundles  in  disorder  upon  the  ground.  This  might  be  avoide 
more  or  less  by  giving  the  bundle  a  sharp  toss,  thus  freeing  the  carric 
before  any  part  of  it  touches  the  ground.  The  fingers  of  the  carrier  ai 
sometimes  made  free  to  move  backward  and  forward  so  as  to  prevei 
the  drag  above  referred  to.  On  the  vertical  and  inclined  machine 
there  is  less  danger  of  trouble  from  this  source,  as  the  bundle  carriei 
extend  across  the  path  of  the  machine.  The  smooth  operation  of  tb 
carriers  depends  greatly  on  the  skill  of  the  operator.  Too  many  bui 
dies  crowd  the  carrier  and  prevent  the  binding  attachment  froi 
properly  freeing  itself,  causing  the  leaves  of  the  stalks  in  one  bundi 
to  become  wrapi:)ed  about  the  stalks  in  another. 

The  tall-corn  chains  may  be  removed  where  the  corn  is  short  or  c 
medium  height,  and  in  clean  fields  of  tall  corn  the  short-corn  chair 
are  unnecessar3\  In  short  corn  the  lower  chain  has  sometime 
proven  inadequate  alone  to  properly  convey  the  stalks  to  the  bindin 
deck.  By  the  addition  of  a  small  iron  rod  or  spring  (shown  at  i 
lig.  11,  p.  13)  on  each  of  the  dividers  the  choking  of  the  bindin 
gear  is  prevented  and  a  more  nearly  perfect  bundle  is  made,  A  shoi 
iion  bar  has  also  been  added  on  many  machines  to  serve  the  sam 
purpose.  This  is  usually  placed  in  a  horizontal  position  betwee 
the  lower  and  middle  chains.  The  dividers  are  adjustable  vertically 
allowing  them  to  pick  up  corn  that  is  lying  flat  upon  the  ground,  tl 
lever  being  in  reach  of  the  driver. 

To  protect  the  mechanism  from  the  stalks  of  the  uncut  rows 
guide  rod  of  hickory  or  other  tough  wood  is  usually  attached  to  th 
dividers  and  extended  as  far  back  as  is  necessary.  It  may  be  raise 
or  lowered  independentl\^  of  the  dividers,  however,  so  as  to  give  pr< 
tection  against  either  tall  or  short  corn.  This  bar  is  shown  at  th 
l(*ft  in  figure  14  and  the  tilting  lever  on  the  right. 

Badly  tangled  fields  make  the  progress  of  one  of  these  machine 

slow.  ^'      ''    '*    "^markable  with  what  precision  the  chain  conveyoi 
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Owing  to  th«  great  variation  in  height  of  com,  even  in  the  same 
field,  the  binding  attachments  are  given  great  range  of  operation. 
In  seme  machines  they  are  placed  an  high  as  32  inchee.  On  machines 
of  this  range  it  in  customary  to  have  two  needles,  each  covering  half 
of  the  variation  in  the  position  of  the  knotter.  With  such  a  large 
range  as  this  it  is  possible  to  tie  the  bundles  siifficiently  low  without 
raising  the  stalks  any  great  distance^  thereby  reducing  the  work 
required  of  the  machine.  In  most  machines  the  motion  is  taken 
from  the  inside;  in  some,  however,  it  is  taken  from  the  outside  hubof 
the  main  driver,  (See  fig.  12,  p,  14.)  The  arrangements  for  reducing 
friction  and  excluding  dust  from  the  bearings  receive  careful  atten- 
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tion,  at)  may  be  noted  from  the  numerous  roller  hearings  and  bi-ass 
bearing  boxes.  Gears  are  also  protected  whert^er  possible,  to  pre- 
vent wear  from  dirt  and  grit.  Where  gears  are  not  properly  protected 
and  oiled,  there  is  apt  to  be  )l  great  loss  of  power,  to  say  nothing  of 
the  wear.  When  they  receive  careful  attention,  however,  the  power 
required  to  move  them  is  reduced  considerably  below  that  required 
for  chain  and  sprocket.  The  driving  power  is  increased  by  means  of 
lugs  cast  or  riveted  on  the  rim  of  the  main  drive  (fig.  14).  They  are 
made  of  various  shapes,  the  object  of  all  being  to  sink  into  the  earth 
in  Boch  a  way  as  to  prevent  slipping.  Tubing,  angle  iron,  and  Ijnr 
iron  are  used  almost  exclusively  in  the  construction  of  the  frames. 
These  give  strength  and  lightness,  features  which  are  most  essential 
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to  a  perfect  machine.  The  attendant,  from  his  seat  on  the  machine, 
has  perfect  control  over  all  parts.  The  levers  at  his  side  operate  all 
adjustments,  and  the  position  of  the  bundle  carrier  is  controlled  by  a 
foot-lever  attachment. 

These  machines  weigh,  complete,  fivm  1,400  to  1,800  pounds.     Gen- 
erally speaking,  those  weighing  in  the  neighborhood  of  1,500  pounds 
have  been  most  successful,  this  weight  seeming  to  give  the  proper 
relation  between  driving  power  and  durability. 
The  corn  binder  is  used  to  greatest  advantage  in  fields  where  the 
corn  is  check-rowed,  as  it  is 
possible    to    cut  around    a 
block,  keeping  the  machine 
constantly  in  operation. 

The  cora-Btnbble  ontter. — 
When  the  corn  is  cut  high 
with  a  corn  binder,  the 
fanner  experiences  consid- 
erable difficulty  in  getting 
rid  of  the  corn  stubble.  In 
order  to  obtain  a  clear 
field  and  to  have  the  corn- 
stalks cut  close  to  the 
ground,  an  attachment  has 
been  invented  as  shown  in 
figure  15.  This  knife  is  at- 
tached to  the  under  side  of 
the  machine  and  floats  on 
the  ground,  cutting  the 
stalks  even  with  the  sur- 
face. The  cutter  (D)  has 
a  drawing,  slanting  cat 
against  spring  resistance 
(E),  making  a  clean  cut. 
When  this  attachment  is 
-o.id,  the  binder  is  usually 
let  to  cut  higher.  The 
'*"b«,  if  cut  wheD  sappy, 
;ivrui,-  o  form  humus  in  the 
Ko  npv*  ci-op  with  greater 


t^^iAi  tu-a  »ime  as  that  of  a 

"••dd  therefore  be  propelled 

i^.„cd  for  grain  binders.     Draft 

ih'i  -nt*e--  n'^tachmeat,  shows  the 
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Draft  of  com  hinder  with  and  wUhout  stubble  cutter. 

Pounds. 

Draft  "with  stubble  cntter 437 

Draft  without  stnbble  cutter 420 

Draft  of  stubble  cutter 17 

Coet  and  efficiency. 

The  average  results,  taken  from  the  several  hundred  replies  received 
to  a  letter  of  inquiry,  indicate  that  for  all  conditions  of  corn  the  aver- 
age number  of  acres  of  com  cut  per  day  with  a  corn  binder  using  three 
horses  was  7.73  acres.  The  average  number  of  acres  which  one  man 
can  shock  per  day  after  a  corn  binder  was  3.31  acres.  The  average 
number  of  pounds  of  twine  used  per  acre  of  corn  cut  was  2.44.  The 
average  life  in  years  of  corn  binders  was  8.17,  and  in  acres  of  corn  cut 
668.77.  The  average  first  cost  of  corn  binders  was  $125.  The  average 
cost  of  machine  per  acre  cut,  which  includes  price  of  machine,  repairs, 
and  interest  on  the  investment,  was  29  cents  per  acre;  the  cost  of  driver 
and  team  per  acre  cut  46  cents,  or  $3.55  per  day;  the  cost  of  twine  30.5 
cents  per  acre.  The  cost  of  shocking  the  corn  after  a  corn  binder  is 
44.8  cents  per  acre.  This  gives  the  total  cost  per  acre  of  harvesting 
com  with  a  com  binder,  $1.50. 

The  cost  of  cutting  corn  with  the  corn  binder  is  therefore  the  same 
as  the  cost  for  cutting  corn  by  hand,  and  32  cents  per  acre  higher  than 
the  cost  of  cutting  with  a  sled  harvester.  This  extra  cost  of  cutting 
witib  the  com  binder  over  the  cost  of  cutting  with  the  sled  harvester 
may  be  attributed  to  the  cost  of  the  twine  and  the  interest  on  the 
investment  in  the  higher  first  cost  of  the  machine. 

One  disadvantage  in  the  use  of  the  com  binder  is  that  it  knocks  off 
more  or  less  ears  of  corn,  which  either  have  to  be  picked  up  by  hand, 
at  a  cost  of  about  10  cents  per  acre,  or  left  to  waste  or  to  be  found  by 
the  cattle  after  the  field  is  cleared. 

Farmers  sometimes  hire  their  com  cut  at  a  rate  of  75  cents  to  $1  per 
acre  for  the  use  of  the  machine,  the  driver,  and  the  team.  The  aver- 
age cost  of  cutting  given  above  was  29  cents  per  acre  for  the  use  of 
the  machine  and  46  cents  per  acre  for  the  driver  and  team,  or  75  centH 
per  acre.  The  charge  for  hiring  the  work  done  is  only  slightly  above 
this. 

THE  GOSN  SHOGKEB. 

Although  the  earlier  efforts  were  centered  upon  the  construction  of 
the  corn  shocker,  the  perfection  of  this  machine  was  delayed  until 
after  the  introduction  of  the  com  binder.  In  the  first  machines  the 
inventor  attempted  to  engage  the  stalks  by  extending  rods  or  springs 
in  advance  of  the  cutting  knives,  but  this  did  not  prove  as  successful 
as  did  the  dividers  of  the  coi-n  binder.  With  these  the  corn  could 
readily  be  brou^t  to  an  erect  position  and  thus  made  into  a  perfect 
shock. 
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I>eBcription. 
The  present  com  shocker  was  invented  in  18SS,  and  a  Qiachine  was 
constmcted  that  year  by  A.  N.  Hadley.  It  waa  built  with  a  frame 
mounted  on  two  wheels,  the  same  as  the  corn  binder,  and  consisted  of 
a  corn-gathering  device^ — revolving  reels  on  vertical  standards — the 
upper  bearings  of  which  were  arranged  for  adjustment  laterally  and 
fore  and  aft.  It  had  as  a  cutting  device  two  eircLilar  rotating  cutters, 
operating  against  each  other  and  cutting  the  com  as  the  machine 
advanced  toward  it.  Behind  the  cutting  device  was  a  circular  rotating 
table,  5  feet  in  diameter,  upon  which  the  corn  was  collected  vertically 

to  form  a  shock.  On 
this  table  were  several 
radial  ribs,  which 
aided  in  revolving  the 
standing  com.  In  the 
center  of  this  table 
was  a  rotating  shock- 
forming  standard, 
having  radial  arms 
aroundwhicbthe  com 
was  collected.  A  re- 
volving crane  was 
mounted  on  the  frame 
and  a  rope  and  pulley 
attached  above  the 
shock,  by  which  it 
could  be  lifted  from 
the  platform  and  de- 
posited on  the  ground. 
In  1893  a  shocker 
was  constructed  by 
J.  M.  Shively,  similar 
in  principle  but  some- 
what departing  in  ibi 
construction  from  the 
.ladley  shocker  in 
-  t  ■••■Q  like  those  of  the  corn 
.  j.jg  khe  shock-forming  table' 
-Tb-IU  ■  shocker. 

....!o*8   essentially  of   the 

■     -jrn  binder,  a  revolv- 

r-  removing  it     The 

.^     he  stalks,  and  the 

iders,  and  the  frame  are 

>bn  <-"Me  revolves  in  the 
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direction  indicated  by  the  arrow,  and  receives  its  motion  from  a  bevel 
gear  driven  from  the  main  drive  and  meshing  into  a  rack  on  the  outer 
ec^  of  the  table.  As  the  machine  advances  the  stalks  are  carried 
through  the  opening  in  the  guard  band.  They  are  then  caught  by  the 
spiral  plates  and  the  arms  and  forced  around  the  central  post.  The 
arms  also  revolve,  receiving  their  motion  through  the  central  pin  from 
a  gear  located  just  beneath  the  table.  Their  motion  is  somewhat 
slower  than  that  of  the  table.  The  guard  or  tension  springs  keep  the 
stalks  firmly  compressed  about  the  central  post.  Sometimes  the  twine 
is  tied  to  one  of  the  arms  and  allowed  to  assist  in  bringing  the  stalks 
toward  the  center  by  being  wound  about  them  as  the  arms  revolve. 
This  practice  adds  to  the  expense  of  oi:)erating  the  machine  and  does 
not  materially  improve  the  character  of  the  work.  At  the  outer  edge 
are  posts  which  support  the  tension  springs. 

When  the  shock  is  fully  assembled  on  the  table  it  must  be  tied  by 
hand.  The  shock  may  then  be  raised  from  the  table  by  turning  the 
crank,  and  winding  the  rope  about  a  spool.  The  shock  must  be  lifted 
high  enough  to  clear  the  retaining  wall.  The  tension  springs  are 
swung  aside  and  the  crank  acting  on  a  sector  gear  swings  the  shock 
free  from  the  machine. 

The  arms  (fig.  16),  which  ai*e  held  in  a  horizontal  position  by  the 
weight  of  the  shock,  are  released  the  instant  the  rope  is  given  slack. 
This  release  of  the  arms  is  brought  about  by  a  unique  arrangement  of 
a  cam  and  pawls.  When  the  rope  is  tight  owing  to  the  weight  of  the 
shock,  the  pawls  are  held  in  the  grooves  of  the  cam  because  the  weight 
is  carried  from  the  pulley.  When  the  rope  is  given  slack  the  pawls 
are  no  longer  kept  from  slipping  out  of  the  grooves  in  the  cam,  the 
shock  moves  through  a  small  arc  of  a  circle  and  drops  to  the  ground, 
and  the  central  supporting  post  is  then  raised  to  its  position  on  the 
machine.  The  whole  operation  of  forming,  tying,  and  setting  a  shock 
can  be  done  in  five  minutes.  The  shocks  are  somewhat  smaller  than 
those  ordinarily  made  where  corn  is  cut  by  hand  or  with  a  binder, 
averaging  about  100  hills  per  shock,  but  the  smaller  size  is  necessary 
and  makes  it  possible  to  reduce  the  weight  of  the  machine.  The 
smaller  shocks  also  tend  to  cure  more  rapidly.  The  adjustment  of 
the  frame  admits  of  the  low  cutting  of  the  stalks.  This  results  in 
a  greater  weight  of  fodder  per  acre  and  leaves  a  short  stubble  that 
IS  easily  turned  under  at  the  spring  plowing. 

Crost  and  efficiency. 

Corn  shockers  cost  about  as  much  as  corn  bindere  and  weigh  approx- 
imately the  same.  The  shocker  has  the  advantage  of  requiring  the 
work  of  but  one  man,  whereas  the  binder  requires,  besides  the  driver, 
two  or  three  men  to  follow  and  shock  the  corn. 
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The  replies  to  inquiries  indicate  that  the  average  number  of  acres 
of  corn  which  can  be  cut  per  day  with  a  corn  shocker,  three  horses, 
and  one  man,  is  about  4.7  acres.  The  wear  and  tear  is  less  than  on  a 
corn  binder,  and  the  life  of  the  machine  ought  to  be  greater.  Assum- 
ing that  the  allowance  for  first  cost,  life  of  machine,  and  interest  on 
investment  is  the  same  as  that  for  the  corn  binder — i.  e.,  29  cents  per 
acre;  allowing  $3.55  per  day  for  driver  and  team,  or  76  cents  per 
acre;  and  estimating  that  the  twine  required  per  acre  cut  with  the 
shocker  will  not  cost  over  2  cents,  we  have  a  total  cost  of  harvesting 
corn  with  a  corn  shocker  of  $1.06  per  acre,  as  compared  with  $1.18 
per  acre  for  harvesting  with  a  sled  harvester,  and  $1.50  per  acre 
with  corn  binders  or  by  hand. 

The  shock  made  by  the  corn  shocker  is  not  so  easily  loaded  on  a 
wagon  as  is  that  made  by  a  corn  binder,  as  the  individual  bundles 
may  be  loaded  with  a  pitchfork,  whereas  the  whole  shock  made  with  a 
shocker  can  best  be  loaded  at  once,  and  this  requires  some  form  of 
loading  device  or  horsepower  derrick. 

The  corn  binder  is  well  adapted  for  cutting  corn  for  the  silo,  as  the 
bundles  are  bound  into  convenient  size  for  handling,  but  this  saving 
of  labor  is  accomplished  at  the  cost  of  twine.  A  com  shocker 
arranged  to  load  the  shocks  on  a  wagon  would  no  doubt  prove  the 
cheapest  method  of  harvesting  corn  for  the  silo. 

The  general  verdict  of  farmers  who  have  used  both  the  com  binder 
and  the  shocker  is  that  the  shocker  is  the  preferable  machine  for 
harvesting  corn. 

A  OOBN-SHOOK  LOADER. 

A  loading  device  for  handling  the  shocks  adds  greatly  to  the  value 
of  the  shocker,  for  with  it  the  corn  can  be  more  cheaply  handled  than 
by  the  present  methods.  One  of  the  first  devices  of  this  kind  con- 
sisted of  a  long  pole  or  pipe  supported  on  a  fulcrum  at  the  rear  end 
of  the  wagon  in  such  a  way  as  to  give  considerable  leverage.  The 
idea  was  mucl^  'ike  *^^^^  ^f  the  old  well  sweep  with  the  semirotary 
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-vcii.g  '^o'Hce  which  can  be  carried  along  with  the 
.viv<^»^  \ho[it  independently,  is  mounted 
'  n*      .jiisjfoKip,  vertical  mast  on  which  is 
»i'*         --^unted  a  traveling  block 
i-  op-    ya»des.    To  the  end  of  this 

»•        ...-    reload.     For  loading  com  shocks 
p  slipped  under  the  shock.    The 
•'         '  •     ^f^  pull  of  the  horse  the  shock  is 
^'  n-  ,.  .^  ^  ^  its  side  or  stood  on  end,  the 

dimply  turning  the  handle  of  the  fork. 
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•aeily  handles  two  shocks  per  minute,  and  will  bear  a  stress  of  2,000 
pounds.  It  can  also  be  applied  to  many  other  uses,  such  as  loading 
hay,  manare,  small  grain,  dirt,  lumber,  telephone  poles,  and  other 
heavy  objeRts. 

CORir  PICKXItS. 

In  the  so-called  "corn  belt,"  where  corn  is  the  principal  crop 
raised,  it  has  not  been  possible  so  far  to  utilize  all  of  the  cornstalks. 
The  crop  is  raised  for  the  oars,  which  are  picked  by  hand  at  maturity. 
To  relieve  farmers  of  this  somewhat  tedious  work,  for  which  it  is  often 
difficult  to  get  sufficient  labor,  inventors  have 
been  busy  for  over  fifty  years  trying  to  build  . 
and  perfect  a  machine  to  pick  the  com  from 
the  stalks. 

DBSCBIPTION. 

A  picking  machine  was  invented  by  Qaincy 
in  1850,  and  another  by  William  Watson,  of 
Chicago,  shortly  after.  Practically  all  of  the 
earlier  corn  pickers  consisted  of  rollers  in- 
clining up  in  such  a  way  that  the  front  end 
of  the  rollers  would  pass  below  the  lowermost 
ears  and  rake  the  stalk  from  the  bottom  to 
the  top.  A  great  many  devices  were  em- 
ployed for  removing  the  ears,  such  as  cutters, 
gathering  prongs,  rotating-toothed  cylinders, 
-  roller  and  breaker  devices,  parallel  vibrating 
l>ars,  etc.  The  early  machines  were  designed 
to  be  pushed  from  the  rear  and  were  provided 
with  some  form  of  dividers  to  guide  the  corn 
to  tbe  snapping  devices,  as  shown  in  figure 
IT.  The  snapping-r oiler  type  of  corn  picker 
received  serious  attention  from  manufacturers 
abont  1874,  when  the  first  machine  of  this  type 
was  invented,  but  it  was  ten  years  later  that 
it  was  patented.  The  rollers  were  placed  in 
the  inclined  position  for  the  stalks  of  corn  to 
pass  between  them.  The  end  portions  of  the 
rollers  where  the  stalks  entered  were  provided 
with  bars  designed  to  aid  in  snapping  off  tiie 

ears  as  the  stalks  passed  down  between  the  rollers  during  the  advance 
of  the  machine.  For  the  remainder  of  their  length  the  rollers  were 
so  constructed  as  to  tear  the  hnsks  from  the  ears  and  continuously 
feed  the  ears  along,  to  be  finally  discharged,  husked,  onto  a  conveyor, 
and  delivered  into  suitable  receptacles.     This  particular  machine  waa 
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thought  to  promise  success,  but  when  the  com  binders  began  to  be 
developed  and  came  into  use  the  interest  in  corn  pickers  alMtted,  as  it 
was  thought  that  with  a  successful  corn  binder  there  would  be  no 
need  of  corn  pickers.  However,  the  use  of  the  corn  binder  and  the 
shocker,  while  quite  extensive,  does  not  solve  the  corn-harvesting 
problem  in  the  purely  corn-raising  regions,  where  a  large  share  of 
the  corn  is  still  picked  by  hand  from  the  stalks  as  they  stand  in  the 
field. 

About  1902  the  attention  of  manufacturers  was  again  turned  to  corn 
pickers,  and  several  machines  are  now  being  introduced  for  picking 
corn.  The  corn  picker  as  now  constructed  resembles  the  corn  binder 
in  the  construction  of  the  main  frame,  drive  wheels,  and  dividers.  It 
passes  along  the  row  of  corn,  which  is  straddled  by  the  dividers,  and 
the  stalks,  after  being  righted  by  the  points,  chains,  and  other  devices, 
pass  between  a  pair  of  inclined,  corrugated  rollers  that  snap  or  strip 
off  the  ears.  The  rollers  are  so  placed  that  the  ears  fall  naturally  into 
a  trough  that  extends  along  beside  them.  In  order  to  provide  snap- 
ping rollers  to  remove  the  ears  and  force  them  to  fall  always  to  the 
same  side,  yet  permit  free  entrance  of  the  upright  stalks  at  the  receiv- 
ing end  without  the  necessity  of  auxiliary  means  to  bend  the  stalks 
laterall}^,  James  E.  Goodhue  arranged  the  snapping  rollers  in  slightly 
skewed  relation,  by  which  the  upright  stalk  may  be  gradually  forced 
to  one  side  as  the  picking  rolls  pass  along,  and  the  ears  are  broken 
off  and  directed  to  one  side.  The  ears  are  carried  back  by  a  traveling 
conveyor  and  either  delivered  to  a  set  of  husking  rolls  or  else,  without 
being  husked,  carried  by  an  elevator  and  delivered  into  a  wagon 
which  is  driven  alongside  the  machine. 

Another  form  of  modern  practical  corn  picker  has  the  guide  chains 
with  the  usual  prongs  for  straightening  up  the  stalks.  The  chains 
form  a  stalk  passage  extending  rearward  through  the  machine.  A 
rapidly  moving  chain  provided  with  fingers  is  located  at  one  side  and 
between  the  guide  chains  in  such  a  position  that,  as  the  machine  passes 
over  the  row,  the  fingers  engage  the  ears  on  the  stalks  and  snap  them 
off.  By  means  of  a  deflector  the  ears  are  directed  to  a  receptacle 
from  which  they  are  carried  to  the  husking  rollers  and  thence  to  the 
wagon.  The  tops  of  the  cornstalks  are  cut  off,  and  by  means  of  a 
conveyor  this  and  other  trash  is  carried  to  the  rear  and  dropped  on 
the  ground.  ^. 

OBJEOTIONS  AND  ADVANTAGES. 

The  corn  picker  is  intended  to  remove  the  ears  from  the  stalks, 
which  are  left  in  the  field.  Most  of  the  machines  are  built  on  the 
assumption  that  the  stalks  are  valueless,  and  therefore  they  are  prac- 
tically destroyed.    It  has  not  been  possible  to  construct  a  picker 
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that  will  not  to  some  extent  break  down  or  tear  down  the  stalks. 
This  is  somewhat  objectionable  because,  where  the  corn  is  picked  by 
hand,  the  dried  corn  leaves  and  stalks  serve  as  roughage  for  cattle 
during  the  fall  and  winter.  The  machine  has,  however,  this  advan- 
tage, that  the  field  can  be  picked  quicker  and  the  cattle  turned  in 
earlier  to  make  use  of  the  roughage  before  the  snow  falls. 

Another  objectionable  feature  of  the  corn  picker  as  compared  with 
the  hand  method  of  picking  corn  is  that  it  shells  considerable  corn; 
and,  if  the  corn  is  lodged  and  tangled,  more  or  less  ears  are  missed  by 
the  machine.  The  corn  picker  with  the  busker  attachment  requires 
considerable  motive  power,  at  least  four  horses  being  required  to  pull 
it.  For  this  reason  some  manufacturers  have  dispensed  with  the 
husking  attachment  and  depend  upon  the  snapping  rollers  for 
removing  most  of  the  husks.  Machines  of  this  kind  will  remove  from 
25  to  75  per  cent  of  the  husks,  depending  upon  the  stage  of  maturity 
of  the  corn,  the  brittleness  of  the  stalks,  and  the  effects  of  freezing 
and  damp  weather.  Where  machines  without  the  busker  attachment 
are  used  a  stationary  husker  may  be  provided  at  the  crib,  in  which 
the  corn  is  husked  and  elevated  into  the  corncrib. 

There  is  a  variance  of  opinion  among  the  farmers  as  to  the  advisa- 
bility of  husking  the  ears  clean.  In  the  South  the  common  practice 
is  to  leave  the  husks  on  the  ears,  and  it  is  claimed  that  this  practice 
tends  to  prevent  injury  by  insects.  In  the  North  it  is  the  common 
practice  to  husk  the  ears  clean  before  they  are  cribbed.  The  objec- 
tions offered,  in  reply  to  inquiries,  to  using  a  corn  picker  which  leaves 
the  husks  on  the  ears  are  that  more  crib  room  is  required  for  the  ears; 
that  they  will  serve  to  attract  and  harbor  rats  and  mice;  that  the  ears 
will  not  dry  out,  but  will  be  liable  to  mold;  that  the  husks  interfere 
with  the  shelling;  that,  while  for  feeding  cattle  and  hogs  the  husks 
will  be  advantageous,  as  they  will  serve  as  a  roughage,  horses  will  toss 
the  ears  in  trying  to  remove  the  husks,  and  thus  lose  ear  and  all.  For 
selling  purposes  the  corn  needs  to  be  husked  clean  in  order  to  com- 
mand the  best  market  price. 

COST  AND  EFFICIENCT. 

The  corn  picker  should  last  about  as  long  as  the  corn  binder,  or  8.17 
years,  and  pick  about  the  same  number  of  acres  per  day  as  can  be 
harvested  with  a  corn  binder,  or  7.73  acres.  The  first  cost  of  the 
machine  is,  however,  practically  twice  that  of  the  corn  binder,  or,  on 
an  average,  $250.  This  makes  the  cost  of  machine,  interest  on  the 
investment,  and  repairs  equal  to  58  cents  per  acre.  The  cost  of  driver 
and  team  is  $3.55  per  day,  or  46  cents  per  acre.  There  is  required 
two  wagons  with  teams  to  remove  the  corn  from  the  machine  and 
deliver  it  into  the  crib,  which,  at  $3  per  day  for  each,  costs  $0.77  per 
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acre,  or  a  total  cost  of  41.81  per  acre  for  picking  corn   with  a  com 
picker. 

From  3'M)  replies  received  to  questions  sent  to  numerous  fanners 
in  different  parts  of  the  country  it  was  learned  that  the  average 
yield  of  com  was. 44  bushels  per  acre:  that  the  average  cost  per 
bushel  for  picking  (rorn  by  hand  was  3i  cents,  and  that  the  average 
man  picked  59  bushels  of  corn  per  day.  This  yield  is  considerably 
above  the  average  given  in  the  crop  reports  of  the  United  States 
Department  of  Agriculture,  but  it  represents  the  yield  of  oorn  in 
States  where  pickers  are  used.  Considering,  now.  that  the  number  of 
acres  which  the  corn  picker  can  i^ver  per  day  is  7.73,  this  would,  for 
the  average  yield,  bo  341  bushels  of  corn  per  day.  It  would  require 
the  time  of  3.8  men  to  do  the  same  work  in  the  same  time  by  hand  as 
is  done  with  the  machine,  at  a  cost  of  $11.93  for  labor^  bat  in  addition 
to  the  wages  of  the  men  there  is  need  of  a  team  and  wagon  for  every 
two  men  who  pick  corn  by  hand  to  haul  the  com  to  the  crib.  These 
teams  are  worth  at  the  very  least  J61  each  per  day,  or  three  teams  for 
the  7. 73  acres  would  cost  S3.  The  total  cost  for  picking  the  same 
number  of  acres  of  corn  by  hand  as  can  l>e  picked  with  a  com  picker, 
per  day,  would  be  814.93,  or  lpl.93  per  acre,  as  compared  with  $1.81 
per  acre  for  machine  picking.  While  the  saving  effected  with  the 
com  picker  is  not  large,  the  use  of  a  machine  makes  the  farmer  more 
independent  of  the  labor  market,  as  the  work  may  be  done  withofat 
hiring  extra  men  at  a  time  when  they  are  hard  to  secure.  But  the 
advantage  of  hand  over  machine  picking  in  the  removal  of  the  husks 
should  not  be  overlooked. 

The  corn  picker  is  still  an  experimental  machine,  and  not  until  it 
has  l>een  perfected  should  the  farmer  purchase  it. 

HXTSSXRS  AlfD  SHREDDERS. 
SIMFLE  HUSKEKG  DEVICES. 

One  of  the  earliest  devices  used  for  husking  com  was  the  husking 
peg.  Several  patterns  of  this  are  in  common  use.  There  are  also 
other  aids  to  corn  husking  made  in  the  form  of  gloves,  with  projecting 
point's  or  pegs.  Equipped  with  such  a  glove  the  man  husks  the  ears 
by  tearing  off  the  husks  and  snapping  the  stems. 

KARTiTEK   MECHANIGAI<  HUSKSB8. 

The  first  patent  on  a  oorn  husker  was  issued  in  1837.  The  machine 
comprises  essentially  a  pair  of  rougheneil  parallel  rollers  designed  to 
tear  off  the  husks. 

In  1866  a  New  York  concern  began  the  manufacture  of  a  hu&ker 
having  a  single  snapping  roll  made  of  hardwood.     Another  roller  set 
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with  atiS  knives  located  just  bebiod  the  hardwood  roller  cut  the  stalk 
into  short  lengths.  The  ears  of  corn,  as  they  were  broken  off  by  the 
soappinf;  roll,  fell  down  upon  the  buskint^  rolls.  These  were  about  2 
inches  in  diameter  and  rotated  toward  each  other.  A  small  revolving 
shaft  set  with  spikes  and  located  directly  above  the  line  of  contact  of 
the  husking  rolls  caused  the  ears  to  revolve  so  as  to  present  all  of  the 
husks  to  the  action  of  the  husking  machine. 

Anotiier  form  of  busker  consisted  of  a  snapping  roll  much  the  same 
as  that  described  above  and  several  husking  rolls  whose  effectiveness 
depended  upon  the  action  of  rubber  aprons.  These  passed  over  each 
roller  like  belts  over  a  pulley  and  tended  to  draw  the  husks  in  with 
them.  Later,  about  1880,  Phillips  and  Jones  added  to  this  idea  by 
putting  on  a  pair  of  snapping  rolls.  These  were  the  first  really 
ttuccessful  buskers. 

OOKBINSD  HITSKERS  AXTV  SHBEDBEBS. 

Thus  far  no  machine  had  been  produced  designed  to  perform  more 
than  one  operation  on  the  stalks,  except  some  of  the  unsuccessful  and 
later  experimental  harvester  types  designed  to  pick  and  husk  the 
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ears,  as  previously  described.  Between  1H80  and  189U  a  great  deal  of 
attention  was  given  to  thrashing  corn.  This  practice  so  battered  the 
stalk  as  to  make  every  part  of  it  available  as  a  cattle  food,  putting  it 
in  more  palatable  form  than  the  ordinary  fodder  cutters  then  in  use. 
The  repeated  shortages  and  failures  of  the  hay  crop  during  the  decade 
1880-1890,  together  with  the  results  of  attempts  at  thi-ashing  corn,  led 
to  the  invention  of  the  combined  husker  and  shredder,  which  takes 
the  stalks  with  the  ears  on  them,  removes  the  ears,  husks  them,  and 
prepares  the  stalks  for  feeding.  A  combined  husker  and  shredder 
patented  by  J.  F.  Hurd,  of  Minnesota,  in  1890,  application  having 
been  filed  in  1887,  is  one  of  the  earliest  of  the  shredder  type. 
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There  are  at  this  time  mimy  different  luake^  of  this  machine  w  the 
market.  They  ai%  of  various  deMigns  and  are  frequently  made  so  as 
to  be  fitted  with  exchangeable  cutter  and  shredder  faeada.  The 
general  constructioh  of  all  machines  of  t^is  class  is  very  much  the 
Minic,  however.  Some  are  )-atber  complicated  in  their  coDstructioD, 
while  others  are  very  elementary.  By  referring  to  figure  18  the 
construction  will  be  easily  understood. 

The  stalks  are  first  fed  to  the  snapping  rolls,  where  the  ears  are 
broken  from  them.  The  stalks  are  driven  forward  by  the  snapping 
rolls  until  they  meet  the  shredder  bead,  wbere  they  are  tmt  to  shreds 
by  knives  of  special  forms  shown  in  figure  1».  The  shredded  parts 
of  the  stalk  fall  upon  a  vibrating  carrier  whose  motion  is  compte- 


mented  ))y  the  action  of  arras.  The  shrcdy  full  from  this  carrier  into 
the  blast  from  the  fodder  blower,  which  carries  them  up  through  the 
stacker. 

The  ears  which  are  broken  from  the  stalks  by  the  snapping  rolls 
drop  upon  the  husking  rolls,  where  the  husks  are  torn  from  them. 
The  husked  ears  gradually  descend  along  the  inclined  husking  rolls 
until  thoy  finally  fall  upon  an  elevator  which  carries  them  to  the  bin 
or  other  place  provided  for  them. 

The  \mska  fall  upon  u  conveyor  chain  which  drags  them  back  to  the 
fodder  blower,  where  they  join  the  shreds  from  the  stalk.  The  loose 
grain  falls  from  the  vibrating  carrier  and  busk  conveyor  upon  a  aereeO' 
As  it  falb  it  is  met  hy  a  mild  blacit,  which  removes  the  dust  from  it 
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This  Krain  is  then  collected  iu  a  trough  or  chute  and  is  driven  by 
meai^  of  a  screw  conveyor  to  one  side  of  the  machine. 

This  machine  combines  in  its  construction  many  plements  used  in 
earlier  machines,  both  huskera  and  fodder  cutters.  The  snapping 
rolls  and  husking  pegs  are  both  ideas 
found  in  machines  described  in  pre- 
ceding paragraphs,  while  the  shred- 
der heads  are  not  greatly  different 
from  those  of  the  fodder  cutters  of 
earlier  design.  The  blower  and 
cleaning  and  carrying  devices  are 
very  much  like  tliose  of  the  thrasher. 
Self-feeding  and  safety  devices  are 
DOW  lai^ely  used  as  a  protection 
against  the  danger  of  having  one's 
hand  or  arm  caught  in  the  mechan- 
ism (fig.  20).  Where  the  self-feeder 
is  used,  a  revolving  band  cutter  is 
commonly  placed  a  little  ahead  of 
the  snapping  rolls. 

The  superior  convenience  of  hav- 
ing the  stalks  bound  into  bundles  is 
most  evident  where  these  machines 
are  used.  In  bundles  the  stalks  keep  straight  and  thus  avoid  the 
delay  caused  by  having  them  come  to  the  machine  in  a  disordered 
condition.     There  is  also  less  danger  of  choking  the  mai;hine. 
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SCOHOXY  or  COAN-HARTESTIirO  HACHIBIEET. 

HABVEBTINCI  WITH  THE  BINBEB. 

We  have  found  that  the  average  life  of  the  corn  binder  is  8.17  years 
and  the  cost  $125.  If  a  man  has  only  20  acres  of  corn  to  cut  per  year 
the  cost  for  the  use  of  the  binder  for  each  year  would  be  $15.30.  To 
this  should  be  added  fT.20  for  interest,  making  the  total  annual  cost 
of  the  machine  $22.50.  Other  expenses  for  cutting  the  20  acres  of 
corn,  according  to  the  previous  averages  derived,  would  be  $9.20  for 
team  and  driver,  $6.10  for  twine,  and  $8.96  for  shockers;  or  a  total 
coat  for  cutting  20  acres  of  corn  with  a  corn  binder  of  $46.76,  or  $2.34 
per  acre.  We  have  seen  that  the  work  may  be  done  by  hand  for  $1.50 
per  acre  and  that  by  hiring  a  neighbor's  team  and  binder  at  75  cents 
per  acre  the  work  may  also  be  done  for  $1.50  per  acre.  We  may 
then  conclude  that  a  farmer  who  has  only  20  acres  of  corn  to  cut  per 
year,  and  does  not  intend  to  cut  any  for  his  neighbors,  would  lose 
money  by  purchasing  a  com  binder. 
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If  a  farmer  has  30  acres  of  corn  to  cut  per  year  the  annual  cost  of 
the  machine,  including  interest,  would  be  75  cents  per  acre.  It  will 
require  a  cut  of  at  least  80  acres  per  year  before  the  farmer  can  prop- 
erly estimate  the  cost  per  acre  for  the  use  of  the  machine  to  be  29 
cents,  as  already  given.  It  may,  therefore,  be  concluded  as  a  general 
proposition  that  unless  this  number  of  acres  is  available  for  cutting 
each  year  the  investment  in  a  corn  binder  is  not  profitable. 

These  estimates  may  not  be  exactly  fair,  because  if  the  corn  binder 
cuts  but  20  acres  per  year  the  life  of  the  machine  with  proper  care 
would  probably  be  considerably  longer  than  eight  years.  There  is  no 
doubt  that  in  general  half  the  money  spent  for  implements  could  be 
saved  if  they  were  given  better  care  when  in  use  and  when  not  in  use 
protected  in  an  implement  shed  from  wind,  rain,  sunshine,  and  farm 
animals.  In  genei'al  it  is  better  not  to  invest  in  expensive  imple- 
ments unless  there  is  sufficient  work  in  sight  to  make  them  profitable. 

PREPARING  COBN  FODDEB. 

The  cost  of  preparing  corn  fodder  by  the  various  methods  and  with 
the  different  machines  depends  upon  a  great  many  variable  factors. 
It  depends  upon  the  yield  of  corn  per  acre;  upon  the  method  of 
harvesting;  upon  the  distance  the  fodder  is  to  be  hauled,  the  size  and 
efficiency  of  the  working  force,  the  size,  capacity,  and  speed  of  the 
machine,  and  the  motive  power  used.^ 

We.  have  already  learned  the  cost  of  cutting  the  corn  and  patting 
it  into  shocks,  and  also  that  the  average  cost  per  bushel  of  husking 
corn  from  the  shock  in  the  fields  is  5.3  cents  per  bushel,  or  at  an 
average  of  44  bushels  per  acre  the  cost  will  be  $2.33  per  acre.  To 
this  should  be  added  about  35  cents  per  acre  for  hauling  the  ears  to 
the  crib,  or  a  total  of  $2.68  per  acre  for  husking  the  corn  by  hand, 
and  this  leaves  the  stover  in  the  field.  If  the  stalks  are  hauled  to  the 
feed  lot  it  will  involve  an  additional  cost.  When  buskers  and  shredders 
are  used  for  husking  the  corn  and  shredding  the  fodder  the  farmer 
will  have  to  decide  the  question  as  to  what  method  of  doing  the  work 
he  desires  to  employ.  There  are  machines  on  the  market  which  will 
husk  but  100  bushels  per  day  and  there  are  those  which  will  husk 
1,000  bushels  per  day.  The  smaller  ones  are  for  the  farmer  who 
desires  to  do  his  own  work. 

With  the  general  introduction  of  the  gasoline  engine  on  tho  farm 
a  small  individual  outfit  is  very  desirable.  With  such  an  outfit  the 
farmer  may  do  his  work  at  his  convenience,  as  he  needs  the  com  and 
the  fodder,  and  may  also  do  some  work  for  neighbors,  which  will  aid 
in  paying  for  the  machine.     It  requires  one  man  to  feed;  one  to  look 

a  The  queetion  of  methods  and  cost  of  preparing  silage  from  com  is  diflooaeed  In 
U.  K.  Dept.  Agr.,  Farmers'  Bals.  32  and  292,  and  need  not  be  further  conodered 
hero. 
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after  the  engine,  shredder,  and  the  corn  in  the  wagon;  one  man  in  the 
mow  to  remove  the  fodder,  one  to  unload  the  wagons,  two  teams,  and 
one  loader  in  the  field.  Six  gallons  of  gasoline  will  supply  the  fuel 
for  a  ten-hour  run.     The  computed  cost  would  be: 

Cost  of  shredding  com. 

Use  of  engine  and  shredder  and  repairs,  per  day $1. 00 

Five  men,  at  $1.50  each 7. 50 

Two  teams,  at  $3  each 6. 00 

Power,  6  gallons  of  gasoline,  at  15  cents  per  gallon 90 

Total  cost  per  day 15. 40 

From  experiments  conducted  by  the  author  with  the  above  outfit 
it  was  found  that  the  number  of  bushels  husked  per  hour  varied 
considerably  with  conditions,  but  that  the  average  was  18  bushels, 
or  180  bushels  per  day.  This,  at  the  average  yield  of  corn  per  acre 
previously  derived,  would  be  equal  to  4  acres  per  day.  To  husk  180 
bushels  by  hand  and  put  it  in  the  crib  would  cost  $10.96.  This  would 
leave  a  cost  of  $4.44  for  4  acres  of  corn  fodder  shredded  and  delivered 
in  the  mow.  The  average  yield  of  shredded  fodder  is  2  tons  per  acre. 
This  would  give  a  cost  of  55  cents  per  ton  for  hauling  the  fodder  from 
the  field,  shredding  it,  and  placing  it  in  the  barn  ready  to  feed.  When 
corn  has  been  husked  in  the  field  and  the  farmer  wishes  the  fodder 
shredded  it  costs  him  about  $1.60  per  acre  for  shredding  the  fodder 
by  machine. 

With  large  machines  the  work  of  husking  and  shredding  corn  is 
usually  custom  work.  The  owner  of  the  machine  furnishes  the 
shredder  and  engine,  with  two  men,  charging  the  farmer  from  4  to  5 
cents  per  bushel  for  this  work.  The  farmer  will  have  to  furnish  the 
fuel  and  the  teams,  as  well  as  the  balance  of  the  help,  to  run  the 
machine.  These  large  machines  require  from  6  to  8  teams  and  20  to 
25  men  for  full  operation.  The  large  machine,  while  it  does  the 
work  quickly,  has  the  disadvantage  of  requiring  a  large  crew  of  men 
and  teams  and  if  anything  goes  wrong  with  either  engine  or  shredder 
this  force  is  idle  at  the  expense  of  the  farmer  until  the  machine  is 
repaired. 

From  some  investigations  conducted  by  sending  out  letters  of 
inquiry  from  the  Iowa  Experiment  Station  to  all  parts  of  the  State, 
the  following  results  were  obtained: 

From  the  entire  number  of  reports  received  the  average  cost  of  machines  for  shred- 
ding was  $1.55  per  acre;  the  cost  of  fuel  was  31.4  cents;  and  the  total  cost  of  shred- 
ing,  per  acre,  varied  from  $2.45  to  $6.65.  This  is  a  wide  range,  but  the  conditions 
under  which  the  shredding  was  done  varied  correspondingly  according  to  the  dis- 
tance hauled,  yield  of  stover  per  acre,  kind  and  size  of  machine  used,  and  work 
required  in  moving  the  outfit;  also  as  to  physical  conditions  of  the  fodder  and 
accidents  with  machine. 

The  average  cost  of  shredding  1,600  acres  was  found  to  be  $4.41  per  acre,  and  this 
is  believed  to  be  a  fiiir  average  under  ordinary  conditions. 
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The  estimate  of  yield  of  corn  per  acre  in  the  above  case  was  57.25 
bushels,  which  is  rather  high,  even  for  Iowa;  the  yield  of  fodder  2  tons 
per  acre,  and  the  cost  of  husking  in  the  field  5  cents  per  bushel. 
At  these  figures  the  cost  of  shredding  the  fodder  would  be  77  cents 
por  ton. 

STJMMABT. 

Summarizing  the  comparative  returns  per  acre  of  husking  coi*n 
from  the  field,  of  cutting  and  feeding  from  shock,  and  of  cutting  and 
shredding  by  the  various  methods,  it  is  found  that  the  net  value 
of  the  crop  is  $17.93  for  husking  by  hand  and  leaving  the  stalks  stand- 
ing in  the  field.  This  is  obtiiined  by  adding  to  the  net  value  of  the  corn 
55  cents  per  acre  for  the  stalks  and  subtracting  the  cost  of  husking  by 
hand. 

By  allowing  25  cents  per  acre  as  the  value  of  the  fodder  in  field 
where  a  corn  picker  is  used,  and  adding  this  to  the  net  value  of  the 
corn  and  subtracting  $1.80  per  acre  for  picking  with  the  machine,  we 
derive  the  net  value  of  the  crop  of  $17.81  for  this  method  of  harvest- 
ing, which  indicates  a  small  loss  per  acre  as  a  result  of  using  the  corn 
picker. 

The  net  value  of  the  crop  by  feeding  the  stalks  whole  ($23.18  for 
hand  husking,  $23.50  for  harvesting  with  large  machines,  and  923.62 
for  small  machines)  is  obtained  by  taking  the  total  value  of  the  corn 
and  fodder  and  subtracting  the  costs  of  cutting  and  husking  by  hand, 
cutting  with  sled  harvester  and  husking  by  hand,  and  cutting  with  com 
shocker  and  husking  by  hand. 

The  net  value  of  the  crop  by  utilizing  the  fodder  in  the  shredded 
form  ($24. 08  for  hand  harvesting,  $25.45  for  harvesting  with  large 
machines,  and  $26.45  with  small  machines)  is  obtained  b}'  assuming  a 
greater  value  of  shredded  fodder  over  whole  cornstalks  of  33  per  cent, 
adding  this  value  of  the  fodder  to  the  value  of  the  corn  and  subtract- 
ing the  various  costs  of  cutting,  husking,  and  shredding  the  corn  by 
the  various  hand  and  machine  methods. 

CONCLUSIONS. 

^hf  'oT-ner  who  would  secure  the  full  value  of  his  corn  crop  should 

*  ^dder  with  as  much  care  as  he  gives  his  clover  hay,  har- 

•^'^         ^^*    p^  '^"^  and  n«"^  allowing  it  to  become  ruined 

*  ^  '^^'    Eloper  machinery  for  harvest- 

'onsiderably  increase  the  net 

.„1p  n'  >^arvesting  the  ears  and 

^'^  use  of  the  different 

^•r  ^AxiUuible  for  a  farmer  to 
-a  ine  amount  of  work  to  be 
^'^  -'ot.AfuHy  considered  before 
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GROWING  AND  CURING  HOPS. 


INTRODUCTION. 

In  keeping  with  the  great  progress  made  in  agriculture  within  recent 
years  the  methods  employed  in  hop  production  have  not  remained 
unchanged.  Nevertheless  certain  practical  principles  of  great  impor- 
tance to  successful  hop  growing  merit  a  much  wider  consideration 
and  use  than  they  now  enjoy.  These  will  be  discussed  in  the  follow- 
ing pages,  in  which  is  also  presented  a  brief  general  outline  of  hop 
culture. 

It  is  manifestly  impossible  to  give  a  detailed  account  of  methods 
of  hop  growing  which  would  apply  in  all  sections  of  the  United 
States.  The  peculiar  conditions  of  soil,  climate,  and  location  influ- 
ence the  prevailing  methods  of  culture  as  well  as  the  varieties  grown 
and  render  it  necessary  for  the  practical  grower  to  adopt  those 
methods  which,  according  to  his  experience,  are  best  suited  to  his 
conditions. 

CONDITIONS  ESSENTIAL  TO  HOP  GROWING. 

CLIMATE. 

The  hop  plant  can  be  grown  generally  throughout  the  United 
States,  but  at  i^resent  its  commercial  production  is  practically 
restricted  to  areas  situated  in  the  States  of  Oregon,  California,  New 
York,  and  Washington.  Small  quantities  are  raised  in  Wisconsin, 
Idaho,  Massachusetts,  Pennsylvania,  Michigan,  Vermont,  Kentucky, 
and  Ohio.  The  accompanying  map  (fig.  1)  indicates  the  distribu- 
tion of  the  hop-growing  regions  in  the  United  States  and  shows 
graphically  how  the  industry  has  become  sharply  localized  in  districts 
which  furnish  the  most  favorable  conditions.  Long  and  severe  win- 
ters frequently  kill  out  many  of  the  plants,  and  continued  damp  or 
foggy  weather  is  usually  followed  by  severe  attacks  of  lice  or  mold. 

While  from  the  map  it  appears  that  hops  are  grown  under  very 
different  climatic  conditions,  they  are  produced  most  successfully  in 
the  milder  regions,  where  abundant  early  rainfall  is  followed  by  warm 
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dry  weatliei'  qr  the  erop  approaches  inatiirity. '  The  accompanying 
chart  (fig.  2)  shows  the  average  monthly  rainfall  in  the  chief  hop- 
raising  sections  of  the  United  States.  In  the  Yakima  Valley,  Wash- 
ington, where  the  rainfall  is  voiy  scanty,  iiTigation  is  necessary.  The 
hop  plant  i-ejidily  adapts  itself  to  very  different  conditions  of  rainfall, 
but  when  the  liarvest  months — Angnst  and  September— are  accom- 
panied l>y  much  rainfall  the  crop  frequently  suffers  heavy  damage 
from  lice  and  mold. 


Unltwl  Statm, 


SOIL. 

The  selection  of  tlie  best  soil  on  which  to  grow  the  hop  plant 
involves  the  consideration  of  several  factors,  depending  on  the  pecu- 
liarities of  the  plant  itself  and  the  physical  conditions  of  the  region 
in  which  the  land  lies.  In  general,  rich  alluvial  lands  or  deep  sandy 
or  gravelly  loams  are  itreferrcd  for  ho])  raising.  The  soil  with  a 
high  iKTcentage  of  sand  is  i-eadilly  tillable,  while  the  cultivation  of  a 
stiff  soil  is  difficult  and  expensive.  Owing  to  variations  in  the  rain- 
fall, amount  of  sunshine,  and  force  of  the  prevailing  winds,  land 
suitable  for  hop  culture  in  one  region  would  be  entirely  nnsuitsUe 
if  located  in  another.  Since  the  roots  of  the  hop  plant  penetrate 
the  earth  for  a  distance  of  ninny  feet,  a  well-drained  subsoil  is  essen- 
tial. Especial  attention  must  be  given  to  the  depth,  fertility,  drain- 
age, and  fineness  of  the  soil.  Heavy  wet  soils  are  avoided  and  stiff 
clayey  soils  are  in  general  disfavor. 
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FBOFAOATIOK. 

FBOFAOATION  FBOU  SEED. 

Hop  plants  may  be  raised  from  the  seeds,  but  this  method  is  sel- 
dom employed,  since  by  using  cuttings  strong  plants  are  more  easily 
and  quickly  secured.  Moreover,  seedlings  have  a  tendency  to  vary 
greatly,  both  as  to  the  time  of  maturing  the  hops  and  tlie  quality  of 
the  product.  Yards  planted  with  seedlings  usually  show  little  uni- 
formity in  the  variety  of  hops  produced  and  in  the  time  of  ripening. 
Seedlings  will  not  produce  hops  the  first  year,  and  only  a  small  yield 
may  be  expected  the  second  year. 

USE   OF   CUTTINGS. 

The  simplest  method  of  growing  hop  vines  is  from  root  cuttings, 
also  called  "roots"  or  "sets."  In  some  localities  roots  that  have 
been  in  the  nursery  for  one  year  are  called  "sets,"     The  numerous 
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surface  runners  sent  out  by  the  hop  plant  are  removed  when  the 
plants  are  pruned  in  the  spring,  iind  these,  cut  into  pieres  each  Ijear- 
ing  at  least  two  sets  of  "eyes'"  or  buds,  are  used  to  produce  new 
plants. 

In  some  sections  of  the  Pacific  coast  a  crop  may  l>e  obtained  from 
cuttings  planted  in  the  spring,  but  in  general  a  full  crop  is  not  har- 
vested until  the  second  year. 

The  best  cuttings  are  those  taken  from  young  plants,  as  they  ai-e 
more  resistant  to  disease  and  should  be  more  productive  than  those 
from  old  plants.     All  cuttings  should  be  carefully  inspectetl  before 
planting  and  the  diseased  or  damaged  ones  rejected. 
8886— No.  304—07 2 
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OBIGINATING  NEW  VARIETIES. 

The  important  subject  of  originating  new  varieties,  as  well  as  the 
no  less  promising  one  of  improving  existing  varieties,  merits  the 
attention  of  every  hop  grower.  The  plants  of  every  field  are  more 
or  less  variable.  Some  bear  more  heavily  than  others,  some  are 
richer  in  the  desirable  resins,  and  some  will  show  other  high-grade 
qualities.  New  varieties  may  be  sought  for  among  the  plants  in  the 
nursery  when  these  are  grown  from  seed.  After  the  seedlings  have 
been  transplanted  to  the  yards  and  have  matured  a  crop  a  careful 
examination  at  picking  time  may  show  that  some  have  superior  quali- 
ties. These  should  be  suitably  marked  and  cuttings  made  therefrom 
the  next  season  for  further  selection.  There  is  no  good  reason  why 
this  method  if  persisted  in  should  not  produce  valuable  new  varieties. 
The  favorable  results  secured  with  new  and  improved  varieties  of 
com,  wheat,  grapes,  and  other  crops  may  be  duplicated  in  hop  cul- 
ture and  suggest  lines  along  which  improvement  may  be  made,  par- 
ticularly in  regard  to  bettering  the  quality  of  the  product. 

The  opportunity  for  producing  improved  sorts  by  selection  of  the 
stocks  from  which  cuttings  are  taken  offers  a  promising  field  for  the 
progressive  hop  grower.  Many  growers  who  give  much  attention  to 
improving  the  fertility  of  their  fields  and  their  methods  of  cultivation 
take  their  cuttings  for  planting  from  the  nearest  available  supply 
without  any  consideration  of  the  productiveness  and  other  qualities 
of  the  plants  from  which  the  cuttings  are  taken.  This  has  resulted 
in  many  yards  in  the  loss  of  certain  distinct  varietal  characteristics, 
and  in  almost  every  field  mixed  varieties  and  light  and  heavy  pro- 
ducers occur  indiscriminately. 

A  decided  improvement  in  quality  should  follow  the  careful  selec- 
tion of  cuttings  with  reference  to  productiveness,  uniformity,  disease 
resistance,  and  general  adaptability  to  the  cultural  conditions  in  the 
region  where  they  are  to  be  grown.  The  selection  should  be  made  at 
picking  time,  when  the  hills  containing  plants  of  superior  quality  and 
productiveness  can  be  staked,  so  that  cuttings  may  be  taken  therefrom 
the  next  season. 

PLANTING  AND  CULTIVATING. 

TIME   TO   PLANT. 

The  time  at  which  planting  is  done  depends  very  largely  on  the 
local  conditions  existing  where  the  crop  is  grown,  but  in  general  the 
best  results  are  obtained  by  planting  as  soon  as  the  soil  can  be 
worked  into  a  fine  mellow  condition.  Tn  California  planting  should 
be  done  in  Januar}'  or  Febraarv,  although  in  some  seasons  planting 
as  late  as  the  1st  of  May  has  yielded  good  results.  .  In  Oregon  and 
Washington  hops  are  planted  in  March  or  April,  and  in  New  York 
successful  plantings  have  been  made  in  April  in  favorable  seasons. 
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SETTIKG  THE  BOOTS. 

In  California  practically  all  new  hops  are  now  set  out  in  rows  at 
p  distance  of  6^  to  7  feet  apart  each  way.  ^Vhen  set  6^  feet  apart, 
there  will  be  1,031  hills  to  the  acre  and  42J  square  feet  of  soil  to  the 
plants  of  each  hill ;  when  set  7  feet  apart,  there  will  be  898  hills  per 
acre  and  49  square  feet  of  soil  to  the  plants  of  each  hill.  In  Oregon 
and  Washington,  where  two  horses  are  used  in  cultivating,  the  dis- 
tance between  rows  is  usually  8  feet,  requiring  but  680  plants  per  acre. 

The  methods  of  cultivating  the  hop  yards  necessitate  straight  rows. 
Three  and  often  four  cuttings  are  set  in  each  hill.  Differences  of 
opinion  and  practice  exist,  and  the  number  which  it  is  advisable  to 
set  is  in  a  measure  dependent  on  the  system  of  training  employed 
and  the  cost  of  roots.  The  setting  of  a  fourth  root  is  a  measure  of 
precaution  against  the  possibility  of  loss  by  rotting  or  injury  of  one 
or  more  of  the  cuttings  after  they  are  set  out. 

A  good  method  of  setting  the  roots  is  first  to  mark  the  center  of 
each  hill  by  a  small  stake  to  which  are  attached  the  strings  on  which 
the  vines  are  to  run;  then,  about  this  stake  to  make  three  holes 
forming  roughly  the  apices  of  an  equilateral  triangle  with  a  side 
measuring  about  6  inches.  These  holes  are  usually  made  with  a 
dibble,  but  in  very  compact  soils  an  iron  crowbar  is  frequently  used. 
The  roots  are  then  placed  singly  in  these  holes  in  an  upright  position, 
with  the  buds  pointing  upward,  at  such  a  depth  that  they  will  be 
from  1  inch  (in  Oregon)  to  3  inches  (in  California)  below  the  sur- 
face of  the  soil,  which  is  then  slightly  tamped  about  them.  Another 
method  is  to  make  a  hole  with  a  spade  at  the  location  of  the  hill 
and  to  plant  therein  from  one  to  four  roots,  according  to  their 
strength.  This  is  the  more  rapid  method  but  is  less  desirable,  since 
the  roots  are  crowded  together  and  are  more  subject  to  decay. 

The  price  of  roots  is  quite  variable,  ranging  from  $1  per  1,000 
when  they  are  plentiful  to  from  $8  to  $10  per  1,000  in  years  when 
they  are  scarce. 

CtJLTIVATINQ. 

Thorough  cultivation  is  important  and  should  begin  early  and  con- 
tinue until  the  plants  are  well  armed  out.  This  is  necessary  not  only 
to  keep  down  the  weeds,  but  also  to  prevent  the  topsoil  from  forming 
a  crust  and  becoming  hard,  for  when  it  is  in  this  state  the  moisture 
of  the  undersoil  rises  to  the  surface  and  evaporates  quickly.  The 
frequent  stirring  of  the  topsoil  to  a  depth  of  2  or  3  inches  will  pro- 
duce a  layer  of  finely  divided  soil  which  conserves  the  moisture 
near  the  surface,  where  it  is  more  readily  reached  by  the  young  feed- 
ing roots  which  develop  at  about  the  time  the  hops  go  into  the  burr. 
If  these  small  feeding  roots  are  destroyed  or. seriously  injured  by 
latg  cultivation,  growth  will  be  checked  and  early  ripening  favored. 
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Careful  growers  agree  that  the  young  buds  do  not  set  so  well  if  the 
feeding  roots  are  seriously  disturbed,  and  that  the  crop  is  shorter 
in  consequence.  Nevertheless,  if  the  soil  is  becoming  hard  and  the 
moisture  is  readily  evaporating,  it  may  be  best,  at  least  in  dry  sec- 
tions, to  cultivate  and  depend  upon  a  second  growth  af  the  feeding 
roots  for  the  proper  maturing  of  the  crop.  The  existing  soil  condi- 
tions must  determine  the  advisability  of  cultivating  after  the  appear- 
ance of  the  feeding  roots. 

PRUNING. 

By  the  process  of  pruning,  the  excess  shoots  from  the  rootstock  are 
removed  and  the  formation  of  fewer  but  at  the  same  time  stronger 
vines  is  favored.  The  rootstock  itself  also  is  reduced  to  an  acceptable 
form  and  suitable  depth  l)elow  the  surface  of  the  soil,  and  the  forma- 
tion of  undesirable  runners  is  retarded  or  suppressed.  The  working 
over  of  the  ground  incident  to  pruning  also  is  an  important  part  of 
cultivation. 

Within  certain  limits  determined  by  local  conditions,  the  length  of 
the  growing  period  and  the  time  of  ripening  may  be  influenced  J^y  the 
earliness  or  lateness  of  pruning.  The  general  practice  is  to  prune 
early  in  the  spring,  the  exact  time  being  determined  by  the  season  and 
the  locality. 

A  common  practice  is  to  draw  four  or  five  furrows  with  a  small 
plow  on  each  side  of  the  row,  turning  the  earth  away  from  the  hilia. 
The  yard  is  then  cross-plowed  in  a  similar  manner,  leaving  each  hiU 
a  small  undisturbed  square.  The  earth  is  then  hoed  and  grubbed 
away  from  the  roots,  and  the  superfluous  roots  and  runners,  together 
with  an  inch  or  two  of  the  top  of  the  root  crown,  are  cut  off  with  a 
sharp  knife.  After  pruning,  the  hoe  is  used  to  pull  the  soil  back 
upon  the  hill,  covering  the  rootstock  to  a  depth  of  2  or  3  inches.  Too 
much  pruning  by  this  method  causes  disease,  and  frequently  uneven 
pruning  causes  the  late  coming  out  of  the  overpruned  vines. 

Another  method  which  offers  several  advantages  over  the  former 
is  to  prepare  the  ground  by  plowing  as  before,  using  a  coulter  on  the 
plow  in  drawing  the  last  two  furrows.  The  hill  is  not  dug  into,  but 
instead  a  sharp  spade  is  used,  with  which  each  side  of  the  hill  is  cut 
down  on  a  slant  from  top  to  bottom,  leaving  the  hill  about  4  inches 
square  at  the  top  and  12  to  14  inches  square  at  the  bottom.  With 
this  method  baking  of  the  soil  over  the  hill  is  avoided  and  the  new 
shoots  come  through  much  more  easily.  The  pruning  is  more  even 
and  the  rootstock  suffers  less  from  wounds  and  bruises  than  by  the 
former  method. 
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TRELLISES. 

Except  in  the  hop-growing  regions  of  Xew  York,  (lie  use  of  liop 
poles  (fig.  3)  ha.s  been  largely  discontiiiiu'd  in  lliose  i-egions  wlieni 
(here  is  a  scarcity  of  Hvaikbie  timber,  uiul  even  in  lieavily  wooded 
sections  many  growers  have  dispensed  witli  them.  This  is  not 
due  to  the  labor  and  expense  of  handling  alone,  but  experience 
has  proved  that  the  advantages  of  growing  liops  on  strings  so 
far  surpass  the  growth  on  poles  that  it  is  only  a  question  of  time 
when  poles  will  be  almost  entirely  abandoned.     The  hops  are  health- 


ier on  strings,  more  successfully  sprayed,  niatuiv  earlier,  are  usually 
richer  and  brighter,  ann  out  lower,  and  are  not  so  leafy :  ihey  do  not 
wind-whip  so  readily,  can  U'  picked  cleaner,  and  are  much  nmre 
easily  torn  down  for  picking.  Also  the  Imps  can  Ih'  i>icked  without 
cutting  the  vine,  a  practice  which  is  liarniful.  since  il  prevents  the 
return  of  materials  from  the  vine  to  the  nK)t  of  ihe  hop,  and,  by 
causing  a  loss  of  foo<l  rest'rves  to  the  stwk.  produces  a  weakening 
effect  on  the  succee«ling  ci'op. 
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For  a  permanent  yard  some  form  of  the  wire  trellis  shown  in 
fig,  4  will  iloiibtlesK  give  the  l>est  satisfaction  in  most  sections. 
In  sections  where  timber  is  plentiful  the  first  cost  somewhat  exceeds 
that  of  the  pole  system,  b.nt  the  saving  in  labor,  the  advantage!^ 
atforded  in  spi-aying.  and  the  heavier  crop  obtained  by  this  method 
have  uniformly  ifdiiced  the  cost  of  liop  prothietion  where  poles  have 
l)een  repbui'd  by  wire  trellise^j. 

The  wire  tn'llis  is  constructed  in  almost  numlx-rless  ways,  but  then; 
may  all  be  included  in  two  general  cbissos  or  types — the  hijrli  and 


the  lov>'  li-ellis.     The  high  trellis  is  most  widely  used,  and  upon  it  the 
greatest  improvements  have  l»een  made. 

THE  HIGH  TBELLIS. 

The  high-wire  system  consists  essentially  in  setting  posts  at  every 
sixth  or  seventh  hill  (hronglioiit  the  yard.  Over  the  tops  of  these 
posts  wires  aiv  slrelchwl  aci-oss  the  yard  each  »ay  at  right  angles 
(fig.  ')).  Posts  are  also  set  at  the  emls  of  tlic  intervening  rows,  be- 
tween which  wires  are  slrt^tched  over  tlie  rows.  These  wires  are 
fa.stened  to  the  cross  wires,  and  strings  led  up  to  them  from  the  hills 
supi)orl  the  vines. 

For  posts,  which  may  l>e  either  split  or  .sawed  timber,  suitable  hard 
wood  or  ci'cosoted  pine  is  us(;d.  These  posts  are  usually  from  4  tn 
6  inches  in  diameter  and  20  feet  long.  The  end  posts  sliould  not  be 
less  than  (i  by  (i  inches,  bul  somewhat  lighter  tiinliers  may  be  used  for 
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interior  supports.  The  posts  are  set  from  IJ  to  2  feet  in  the  ground, 
the  interior  ones  upright,  those  in  the  outside  rows  inclining  some- 
what outward.  At  a  distance  of  about  14  feet  outward  from  the 
toot  of  each  end  post  an  anchor,  made  of  ti  piece  of  timber  C  by  B 
inches  and  4  feet  long,  is  buried  nt  n  depth  of  +  to  C  feet,  according 
to  the  tenacity  of  the  soil.  Anchors  made  from  locust  are  preferred, 
because  of  the  lasting  quality  of  the  wood.  A  strong  guy  wire  is 
run  from  the  top  of  the  post  and  fastened  securely  to  the  anchor;  or 
the  string  wire  may  be  run  over  the  top  of  the  end  post  and  down  to 
the  anchor. 

To  permit  easier  access  to  the  field,  posts  are  frequently  placed  at 
the  ends  of  alternate  rows  only.  The  string  wires  of  the  rows  with- 
ontend  posts  are  then  either  run  over  the  end  cross  wire  to  the  ground 
and  andioped  or  they  are  forked  and  fastened  to  the  end  posts  on 


each  side.  For  the  principal  or  cross  wires  miming  aei-oss  the  field 
ihe  shortest  way  and  fastened  on  the  top  of  each  post  with  heavy 
staples,  No.  0  annealed  iron  win!  is  used.  These  wires  are  keyed  up 
taut  and  fastened  securely  to  unchors  at  eacii  end.  For  the  other  or 
string  wires  Nos.  G  to  8  annealed  iron  wires  may  be  used.  On  the 
latest  improved  or  drop-wire  trellis  shown  in  figure  5  the  string  wires 
are  held  in  place  underneath  the  cross  wire  by  short  S-hooks  made  of 
Xo.  2  wire.  At  picking  time  the  string  wires  may  be  unhooked  and 
let  down,  thus  bringing  the  hops  within  easy  reach  of  the  pickers. 
This  trellis  can  usually  U-  eiwted  at  a  cost  of  from  $80  lo  $i)0  an 
acre,  and  twine  for  supporting  the  vines  necessitates  an  aimual 
expenditure  of  about  $5  an  nci-e. 
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In  another  successful  form  of  this  system  an  additional  wire, 
known  as  the  ''  breast  wire,"  runs  over  each  row  below^  and  parallel  to 
the  string  wire  at  a  height  of  about  6  feet  from  the  ground.  The 
strings  rise  vertically  to  the  breast  wire;  then  they  are  taken  on  the 
slope  to  the  top  or  string  wire,  which  is  above  the  next  row  of  hills. 
The  angle  of  the  sloping  string  is  affected  by  the  distance  between  the 
rows  as  well  as  by  the  height  of  the  breast  wire.  The  steeper  the  slope 
the  better  the  growth  of  the  vine.  At  half  slope  hand  training  will 
be  necessary,  but  a  flat  slope  gives  better  exposure  to  the  sun  and 
increases  productiveness.. 

THE  LOW  TRELLIS. 

The  low  form  of  trellis  appears  in  several  modifications.  In  one 
form  poles  about  8  feet  long  are  set  at  each  hill.  Over  the  tops  of  the 
poles  w^ires  are  run  the  full  length  of  the  yard  each  way,  crossing  at 
right  angles.  The  vines  are  led  up  the  poles  or  stakes  and  then  find 
support  on  the  wires.  In  many  cases  stout  twine  is  used  instead  of 
wnre,  and  in  some  instances  the  poles  are  set  at  every  third  hill. 

Except  in  situations  swept  by  strong  winds,  the  high  trellis  is 
much  more  satisfactory.  It  is  a  permanent  structure  which  gives  easy 
access  for  teams  to  every  part  of  the  yard.-  The  hops  receive  more  uni- 
form exposure  to  light  and  air  and  are  in  consequence  better  de- 
veloped. Cultivation  is  not  interfered  with  by  drooping  arms  so 
much  as  in  the  low-trellis  system.  The  hops  can  be  readily  sprayed 
even  at  picking  time,  when  the  worst  attacks  of  lice  are  likely  to  occur. 
Since  a  hop  vine  will  not  follow  a  horizontal  support,  when  it  reaches 
the  wire  or  string  of  the  low  trellis  it  must  be  trained  by  hand,  thus 
materially  increasing  the  cost  of  cultivation. 

SYSTEMS  OF  TRAINING. 

STRINGING. 

AVhere  the  high-wire  trellis  is  employed,  cotton  cord  is  used  to 
form  supports  for  the  vines  until  they  reach  the  wires.  The  string 
consists  of  two  portions  knotted  together;  one,  a  cord  4  feet  long 
having  a  breaking  strain  of  80  pounds,  is  attached  to  the  wire,  and 
the  other,  a  cord  15  feet  long  having  a  breaking  strain  of  20  pounds, 
is  tied  to  a  small  stake  set  in  the  hill.  The  smaller  cord  is  strong 
enough  to  support  the  vine  until  it  reaches  the  heavier  cord  at  the 
top.  Good  hemp  is  often  used  for  the  top  string  instead  of  cotton 
cord.  The  string  may  be  fastened  to  the  wires  by  means  of  a  special 
knot -tying  device  attached  to  the  end  of  a  long  pole,  but  the  plan 
pursued  in  the  trellis  fields  where  the  drop-wire  system  is  used  is 
simply  to  unhook  and  lower  the  string  wire  (fig.  5),  to  which  the 
strings  may  then  be  attached  by  the  workmen  while  standing  on  the 
ground.     The   strings,   which    are   cut   to   the   desired    lengths  and 
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knotted  in  advance,  are  fastened  to  the  wires  about  20  inches  from 
a  point  on  the  wire  directly  over  the  center  of  each  hill.  Usually 
but  two  strings  are  used  for  each  hill,  and  when  all  have  been  fas- 
tened to  the  wire  it  is  again  hooked  up  in  place  on  the  cross  wires. 

Another  plan  is  to  use  a  "  trellis  wagon,'"  on  which  is  a  platfoiTn 
of  such  elevation  that  the  workmen  thereon  may  move  about  freely 
beneath  the  wires  while  attaching  the  strings.  The  wagon  follows 
the  string  wire  across  the  field.  Two  or  three  men  on  the  wagon 
will  put  the  strings  on  two  wires  as  fast  as  the  team  can  walk.  Four 
men  following  the  wagon  can  fasten  the  ends  of  the  strings  to  small 
stakes  set  in  the  ground  at  each  hill. 

In  the  pole  yards  of  New  York  a  loop  in  one  end  of  the  string  is 
passed  over  the  top  of  the  pole  by  means  of  a  forked  stick,  and  then 
drawn  taut.  The  remaining  end  is  then  fastened  to  the  adjacent  pole 
in  the  next  row  about  5  feet  from  the  ground.  Frequently  another 
string  is  fastened  from  pole  to  pole  at  the  same  distance  above  ground. 

TBAINING. 

When  the  young  vines  are  about  2  feet  long  training  is  begun. 
Usually  the  four  runners  most  closely  approaching  in  length  the  aver- 
age of  the  field  are  selected  from  each  hill  and  the  remainder  are 
cut  off.  In  case  of  an  uneven  stand  it  may  be  well  to  cut  off  the  whole 
field  and  wait  for  the  second  set  of  runners.  However,  vines  which 
may  be  inferior  at  first  sometimes  develop  a  vigorous  growth  after 
they  have  reached  a  length  of  4  or  5  feet.  As  a  general  rule,  in  all 
light  producing  sections  it  is  advisable  to  train  the  first  runners;  in 
heavy  producing  sections  the  second  runners  should  be  chosen.  Two 
runners  are  usually  trained  to  each  string,  oare  being  taken  to  twine 
them  from  left  to  right  about  the  string. 

In  the  New  York  yards  many  farmers  train  seven  vines  up  each 
pole,  three  for  the  long  string  and  two  each  for  the  other  string  and 
the  pole. 

PICKING. 

TIME   TO   PICK. 

The  time  when  hops  should  be  picked  varies  with  the  locality,  the 
season,  and  the  variety  cultivated.  When  the  acreage  is  large  there 
is  a  tendency  to  start  picking  before  the  crop  is  fully  mature,  as  other- 
wise a  portion  may  be  lost  through  becoming  overripe.  Also  a  great 
consideration  with  many  growers  is  the  early  securing  of  pickers. 
To  this  end  it  is  customary  in  some  sections  to  plant  an  early-bearing 
variety,  e.  g.,  Fuggles,  which  ripens  from  a  week  to  ten  days  earlier 
than  the  other  standard  varieties  and  enables  the  grower  to  begin 
picking  so  much  earlier. 
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A  second  consideration  is  the  capacity  of  the  drying  plant  to  handle 
the  crop  as  fast  as  harvested.  If  the  acreage  is  large  and  the  crop 
heavy,  the  facilities  for  handling  and  drying  the  hops  will  be  taxed 
to  their  utmost,  and  if  more  hops  are  picked  than  can  be  put  upon 
the  kilns  and  dried  without  delay  they  undergo  heating  and  are 
thereby  seriously  damaged  in  quality  or  lost  entirely.  Because  of 
inadequate  facilities,  therefore,  growlers  frequently  begin  picking 
before  the  hops  are  ripe  and  continue  picking  after  they  have  passed 
what  is  recognized  as  the  most  suitable  stage  for  harvesting. 

A  third  consideration,  which  is  recognized  by  all  progressive  grow- 
ers, is  the  effect  of  the  picking  time  upon  the  quality  of  the  product. 
The  development  of  the  essential  oil,  the  desirable  soft  resins,  and 
other  valuable  constituents  reaches  its  height  about  the  time  the  hops 
become  fully  ripe,  in  which  condition  they  are  generally  regarded  as 
possessing  the  finest  flavor. 

From  the  standpoint  of  the  consumer  the  time  of  picking  is  a 
matter  of  great  interest,  and  it  should  be  also  to  ever}'^  grower,  as  a 
much  higher  quality  of  hops  would  result  from  picking  at  the  proper 
time.  However,  for  reasons  previously  mentioned  it  is  often  very  dif- 
ficult to  secure  pickers  when  the  crop  is  just  ripe.  In  addition  to  the 
difficulties  just  mentioned,  the  several  parts  of  the  field  rarely  ripen 
exactly  together;  often  when  a  field  is  practically  level  slight  varia- 
tion in  quality  of  soil  or  moisture  content  will  result  in  unevenness 
in  ripening,  and  while  it  is  customary  in  picking  to  work  around  and 
through  the  field,  choosing  first  the  ripe  portions,  it  is  rarely  pos- 
sible to  pick  all  of  the  crop  at  the  most  desirable  degree  of  ripeness. 

WTiile  growers  recognize  in  a  general  way  the  importance  of  a 
proper  picking  time,  the  disadvantages  arising  from  a  disregard  of 
this  time  are  not  appreciated  by  all.  There  are  several  important 
objections  to  improperly  picked  hops  which  reduce  their  market 
value. 

DISADVANTAQES  OF  UNBIPE  HOPS. 

Unripe  hops  contain  more  water  in  proportion  to  their  weight  of 
dry  substance  than  those  which  are  ripe;  .consequently  in  drying  the 
•"  conversion  "  is  not  so  high ;  that  is,  the  ratio  of  the  dry  hops  to  the 
weight  of  green  hops  put  upon  the  kiln  is  smaller  when  the  hops  are 
unripe.  Unripe  hops  are  also  more  difficult  to  dry  on  the  kiln,  prob- 
ably because  of  their  higher  water  content  and  tendency  to  pack 
together  as  soon  as  wilted,  and  also  they  do  not  keep  so  well  when 
stored.  Since  the  lupulin  in  unripe  hops  has  not  reached  its  full 
development,  there  is  an  absolute  loss  of  weight  by  picking  in  this 
condition.  The  aroma  is  not  so  well  developed  and  the  amount  of 
resins  is  smaller  in  the  unripe  hop.  Not  only  is  there  a  loss  of  weight 
due  to  too  early  picking,  but  practically  all  of  the  desirable  qualities 
upon  which  the  value  of  the  hop  depends  are  also  in  large  measure 
diminished. 
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TESTS  FOB  BIPE  HOPa 

By  means  of  certain  practical  tests  the  degrees  of  ripeness  and 
suitability  for  picking  of  the  hop  may  be  readily  determined.  (1) 
The  strobiles  or  cones,  which  are  bright  green  in  color  in  the  veg- 
etative state,  change  gradually  to  a  bright 'yellowish  green  as  they 
approach  ripeness.  This  is  not  always  an  exact  test,  as  the  color  is 
somewhat  dependent  upon  the  soil  and  some  other  factors.  Some 
hops  have  a  greenish  color  when  they  are  ripe.  Sometimes  in  fields 
infested  by  the  wild  morning-glory  a  yellowing  of  the  cones  may 
occur,  which  is  not  due  to  ripening,  but  rather  indicates  an  unhealthy 
condition  in  the  plants  themselves.  (2)  Immature  hops  are  soft  and 
pliable  and  have  no  resiliency  or  elasticity.  As  they  ripen,  however, 
they  become  more  and  more  elastic,  and  if  slightly  compressed 
between  the  fingers  will,  on  being  released,  assume  at  once  their  orig- 
inal condition.  (3)  When  hops  have  a  crisp  feeling  and  give  forth 
a  rustling  sound  when  crushed  in  the  hand  they  are  regarded  as  ripe. 
(4)  The  so-called  seeds  of  the  hop  are  in  reality  fruits,  the  s^ed  being 
covered  by  a  closely  adhering  pericarp,  which,  when  the  hop  is  ripe, 
takes  on  a  dark  purple  color.  At  this  time  also  the  seeds  fill  out  and 
become  hard.  (5)  The  bracts  at  the  point  of  the  cone  close  as  ripen- 
ing progresses,  and  the  cones  themselves  feel  sticky  or  greasy.  (6) 
Inmiature  hops  have  little  odor  aside  from  the  natural  green  or  plant 
odor  until  they  are  near  ripeness,  when  the  characteristic  lupulin  odor 
becomes  very  marked.  (7)  As  the  hops  approach  maturity  the  upper 
foliage  leaves  change  from  light  green  to  dark  green,  while  those  on 
the  lower  part  of  the  plant  turn  yellowish  and  drop  off. 

CURING. 

THE  OBJECT  OF  CURING. 

The  primary  object  of  curing  hops  is  to  reduce  rapidly  their  mois- 
ture content  to  such  a  degree  that  they  may  be  safely  stored  and  their 
properties  preserved.  Hops  must  be  dried  soon  after  their  removal 
from  the  vines,  as  otherwise  they  undergo  a  process  of  oxidation  or 
heating  which  seriously  injures  their  appearance  as  well  as  their 
aroma  and  other  valuable  qualities.  According  to  the  variety  and 
the  degree  of  ripeness  when  gathered,  freshly  picked  hops  contain 
65  to  75  per  cent  of  moisture,  but  when  in  a  dry  state  fit  for  storage 
or  marketing  they  should  contain  only  from  10  to  14  per  cent  of 
moisture.  Increased  knowledge  of  the  constituents  and  properties  of 
hops  has  extended  the  idea  of  curing  to  include  the  production  of  a 
hop  which  not  only  has  a  fine  physical  appearance,  but  which  also 
contains  the  maximum  amount  of  the  desirable  principles  upon  which 
its  intrinsic  value  is  based.  The  most  important  of  these  [)rinciples 
are  the  tannin,  found  mostly  in  the  bracts  of  the  cone,  the  soft  resins, 
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the  volatile  oil,  and  the  bitter  principles  which  occur  chiefly  in  the 
lupulin.  Curing  is  all  too  frequently  conducted  with  regard  to  the 
physical  appearance  alone,  and  the  methods  employed  often  injure 
the  quality  of  the  hop  through  their  harmful  effects  on  the  oil,  lupu- 
lin, etc. 

THE  THEORY  OF  DRYING. 

The  removal  of  moisture  from  hops  constitutes  drying.  In  the 
atmosphere  this  is  ordinarily  accomplished  by  evaporation,  a  process 
which  is  dependent  upon  the  ability  of  the  air  surrounding  the  dry- 
ing hops  to  carry  off  the  surface  moisture  in  a  vaporized  state.  The 
amount  of  moisture  in  the  form  of  vapor  which  the  air  can  take  up 
depends  upon  its  dryness,  since  there  is  a  maximum  amount  of  vapor 
which  the  air  can  contain.  When  this  maximum  is  reached  the  air 
is  saturated  or  at  the  dew  point  and  will  take  up  no  more  moisture. 
In  order  that  drying  may  proceed  the  saturated  air  must  be  con- 
stantly replaced  by  drier  air,  and  a  brisk  artificial  circulation  there- 
fore hastens  the  process. 

The  ability  of  the  air  to  take  up  moisture  varies  w^ith  its  tem- 
perature, and  an  immediate  effect  of  heat  on  the  atmosphere  is  to 
increase  its  capacity  to  absorb  aqueous  vapor;  for  example,  it  has 
been  determined  that  the  moisture  in  10,000  cubic  feet  of  air  sat- 
urated with  aqueous  vapor  at  G2°  F.  weighs  8.81  pounds.  On  raising 
the  temperature  of  the  air  to  82°  F.  the  10,000  cubic  feet  of  air  can 
take  up  7.8G  pounds  additional  moisture;  and  by  increasing  the  tem- 
perature to  122°  F.  42.61  pounds  additional  can  be  carried.  If,  how- 
ever, the  air  at  62°  F.  is  only  half  saturated,  10,000  cubic  feet  will 
contain  but  4.4  pounds  of  moisture;  then  raising  the  temperature  to 
82°  F.  will  enable  the  10,000  cubic  feet  to  take  up  12.27  pounds  addi- 
tional, and  increasing  the  temperature  to  122°  F.  admits  of  47  pounds 
additional  being  carried. 

The  volume  of  air  necessary  to  effect  drying  within  a  given  time  is 
dependent  upon  its  temperature.  Because  of  its  greater  moisture- 
carrying  power  a  small  volume  of  air  at  a  high  temperature  will 
absorb  and  carry  awa}'  an  amount  of  vapor  the  removal  of  which 
would  require  a  relatively  large  volume  of  air  at  a  low^  tempera- 
ture. If  half-saturated  air  heated  to  162°  F.  in  passing  over  a 
moist  surface  at  the  rate  of  10,000  cubic  feet  per  minute  removed 
therefrom  in  that  time  130  pounds  of  moisture,  it  would  require 
about  twenty-three  minutes  to  carry  away  3,000  pounds  of  moisture. 
If,  now^,  the  same  air  were  cooled  to  82°  I".,  10,000  cubic  feet  per 
minute  could  remove  about  12  pounds,  and  nearly  four  and  one-half 
hours  w^ould  be  required  to  remove  3.000  pounds  of  moisture.  To 
carry  away  the  moisture  in  the  same  time  as  the  air  at  162°  F.  a  vol- 
ume of  about  108,000  cubic  feet  per  minute  would  be  required. 
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In  practice  it  has  been  found  that  the  air  driven  through  a  mass  of 
hops  does  not  become  fully  saturated  with  moisture,  and  only  during 
the  early  stages  of  drying  does  the  amount  of  moisture  actually 
removed  approach  the  quantity  which  would  be  removed  if  the  air 
carried  its  full  capacity.  At  the  temperature  commonly  used  in  dry- 
ing, therefore,  a  much  larger  volume  of  air  must  be  provided  to 
remove  a  given  amount  of  moisture  than  apparently  would  be  re- 
quired from  a  consideration  of  the  figures  given. 

A  certain  degree  of  heat  is  always  advantageous  in  drying  hops 
because  of  the  conditions  under  which  the  moisture  in  them  occurs. 
A  part  of  this  moisture  is  free  water  and  is  the  first  to  be  exhausted 
in  drying.  The  rest  forms  a  part  of  the  sap  and  tissues,  and  its 
removal  affects  the  physical  condition  of  the  drying  hops.  Heat,  by 
raising  the  temperature  of  the  tissues  and  cell  sap,  promotes  the  pas- 
sage of  water  to  the  surface,  where  it  may  be  removed  by  vaporiza- 
tion. An  artificial  supply  of  heat  is  also  necessary  to  replace  that 
lost  from  the  hops  by  the  process  of  vaporization;  otherwise  the 
temperature  of  the  moisture  held  in  the  cells  will  remain  so  low  that 
it  will  not  move  readily  to  the  surface  and  drying  will  be  retarded. 

In  drying  hops  good  results,  however,  are  not  obtained  merely 
by  supplying  a  high  degree  of  heat  below  the  floor  of  the  kiln. 
When  hops  are  piled  on  the  floor  at  a  depth  of  from  14  to  30  inches, 
they  form  an  extremely  poor  conductor  of  heat.  Not  only  are  the 
hops  themselves  a  poor  conductor,  but  the  air  heavy  with  aqueous 
vapor  filling  the  spaces  between  the  hops  offers  much  resistance  to 
the  transfer  of  heat.  It  thus  happens  that  when  heat  is  applied 
to  the  floor  of  hops  the  moisture  of  the  lower  layers  is  driven  off, 
the  air  in  contact  with  them  becomes  saturated,  and,  rising  quickly, 
comes  into  contact  with  cooler  lavers.  Here  the  saturated  air  is 
cooled,  with  the  result  that  its  moisture  is  condensed  and  deposited 
on  the  upper  layers  of  hops  until  they  become  wet  and  soaked.  The 
continuous  application  of  heat  thus  results  in  the  lower  layers 
becoming  dried  out  and  overheated,  while  the  heat  gradually  working 
upward  through  the  wet  layers  of  hops  subjects  them  to  a  harmful 
steaming  process.  The  difficulty  is  frequently  increased  by  the  prac- 
tice of  turning  the  hops,  as  in  this  way  the  overdried  layers  from  the 
bottom  are  brought  to  the  surface  and  again  steamed  and  dried. 

It  is  evident  that  a  rapid  and  continuous  removal  of  moisture  is 
desirable,  and  to  accomplish  this  draft  and  ventilation  are  necessary. 
A  strong  draft  is  necessary  to  insure  a  rapid  movement  of  the  heated 
air  through  the  layers  of  hops,  since  by  rapid  replacement  of  the  air 
in  contact  with  the  moist  hops  time  is  not  afforded  to  approximate 
the  point  of  saturation :  hence  the  air  can  undergo  quite  a  degree  of 
cooling  in  the  upper  layers  without  reaching  the  dew  point  and  depos- 
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iting  its  moisture.  Top  ventilation  is  necessary  to  remove  the  vapor- 
laden  atmosphere  from  above  the  hops;  otherwise  the  point  of  satura- 
tion would  be  quickly  reached  and  the  moisture  deposited  on  the 
sides  of  the  kiln  and  the  hops  themselves.  Ventilation  is  closely 
connected  with  draft  and  is  dependent  upon  it.  Conditions  which 
secure  good  natural  draft  usually  provide  sufficient  ventilation. 

Draft  and  ventilation,  as  well  as  drying  itself,  are  very  dependent 
on  the  temperature  and  humidity^  of  the  atmosphere.  Draft  or  a 
definite  upward  movement  of  the  air  in  a  kiln  occurs  when  heat  is 
applied  at  its  base.  The  cold  air  outside  the  kiln  being  heavier 
than  the  warm  air  within  constantly  tends  to  establish  an  equilibrium 
of  pressure  by  flowing  down  to  the  base  of  the  heated  kiln.  As  a 
direct  consequence  the  heated  air  is  forced  upward,  and  the  cold  air 
taking  its  place  is  in  turn  heated  and  will  follow  the  same  course. 
A  continuous  circulation  is  thus  established,  its  velocity  and  volume 
depending  on  the  difference  in  density  of  the  outside  air  and  the  air 
within  the  kiln. 

The  changes  of  temperature  in  the  external  atmosphere  have  very 
marked  influence  on  draft.  In  hop  drying  it  is  observed  that  the 
best  draft  is  usually  secured  about  2  or  3  o'clock  in  the  morning. 
This  is  about  the  time  when  the  greatest  temperature  differences 
exist  between  the  outside  and  inside  air,  with  a  corresponding  differ- 
ence in  pressure  resulting  in  increased  draft.  This  advantage,  how- 
ever, is  largely  offset  by  the  great  increase  of  humidity  in  the  atmos- 
phere at  night.  In  the  daytime  when  the  air  temperature  is  high 
great  difficulty  frequently  arises  in  securing  a  draft  without  at  the 
same  time  overheating  the  hops.  Usually  a  difference  of  about  50° 
F.  between  the  temperature  under  the  kiln  floor  and  that  over  the 
top  of  the  kiln  is  necessary  in  California  to  cause  a  sufficient  pressure 
to  force  the  air  through  the  hops.  In  Oregon  a  difference  of  30°  F.  is 
generally  sufficient  to  accomplish  the  same  result,  the  reason  for  the 
difference  being  that  the  hops  are  not  laid  so  deep  on  the  floor  and 
twenty  to  twenty-four  hours  are  used  in  drying  as  against  ten  to 
twelve  hours  in  some  districts  in  California.  Assuming  that  a  differ- 
ence in  temperature  between  the  atmosphere  and  the  air  in  the  kiln 
of  from  30°  to  50°  F.  is  necessary  to  cause  a  draft  through  the  hops, 
it  is  apparent  that  the  greatest  care  must  be  used  to  avoid  damage  to 
the  hops  through  overheating. 

Many  of  the  difficulties  attendant  on  the  use  of  natural  draft  have 
been  overcome  by  recourse  to  forced  draft.  By  this  means  a  large 
volume  of  air  is  driven  through  the  hops,  instantly  setting  up  a  good 
circulation  of  air  and  rapidly  carrying  off  the  moisture,  so  that  the 
liops  do  not  undergo  the  long  sweating  and  steaming  process  which 
is  a  necessary  accompaniment  of  the  use  of  a  natural  draft.     Drying 
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is  possible  also  at  a  much  lower  temperature,  and  this  method  presents 
many  other  advantages,  among  which  is  absolute  control  of  a  low, 
even  temperature,  giving  an  increase  of  soft  resins,  flavor,  aroma,  and 
weight. 

NATTTRE  OF  THE  CUBING  PROCESS. 

^Vhen  the  hops  are  placed  upon  the  floor  of  the  kiln  the  cells  which 
compose  their  tissues  are  still  alive.  Proper  curing  consists  in  bring- 
ing about  the  death  of  these  cells  through  the  gradual  withdrawal 
of  water  from  them  at  a  moderate  temperature.  Within  each  cell 
are  many  chemical  substances  which  remain  separated  so  long  as  the 
cell  is  alive,  but  which  are  thrown  out  of  solution  bv  the  loss  of  water 
from  the  cell  and  left  in  a  form  in  which  they  are  verj^  readily 
soluble.  If  the  removal  of  water  does  not  proceed  steadily,  or  if  the 
vapors  are  allowed  to  settle  back,  moisture  condenses  on  the  hops  and 
is  readily  reabsorbed  and,  coming  in  contact  with  the  readily  soluble 
substances,  dissolves  them.  In  this  condition  these  substances  cause 
blackening  or  discoloration  and  the  hops  are  injured  in  other  ways. 

Death  of  the  cells  may  be  caused  without  much  water  loss  by 
sudden  exposure  to  high  temperature.  In  such  a  case  the  chemical 
substances  no  longer  remain  separated,  but  flow  together  and  form 
new  compounds  with  resultant  changes  in  color,  aroma,  and  other 
desirable  qualities.  The  cells  may  sustain  a  considerable  water  loss 
before  they  are  killed,  provided  the  temperature  is  kept  below  a  cer- 
tain point  (about  110^  F.).  As  soon  as  the  death  of  the  cell  occurs 
and  the  flowing  together  of  its  compounds  begins,  drying  should  be 
forced  somewhat  more  rapidly,  in  order  to  reduce  the  amount  of  water 
present  as  fast  as  possible,  but  even  in  this  stage  of  drying  the  tem- 
.  perature  can  probably  not  long  exceed  140°  F.  without  injury  to  the 
quality. 

PRACTICAL  DRYING. 

The  most  important  and  at  the  same  time  the  most  difficult  part  of 
hop  production  is  proper  drying.  Xo  other  factor  affects  the  quality, 
appearance,  and  market  value  as  much  as  the  manner  in  which  the 
hops  are  handled  during  the  curing  process. 

In  the  drying  process  three  factors  are  of  primary  importance. 
These  are  (1)  degree  of  temperature  used;  (2)  length  of  time  of 
drying;  (3)  volume  of  air  passing  through  the  hops.  Also,  in  drying 
at  a  very  low  temperature  the  humidity  of  the  air  is  an  important 
factor.  Only  the  first  two  of  the  factors  mentioned  have  been  gen- 
erally recognized,  and  the  high  temperatures  used  at  present  are  the 
result  of  shortening  the  time  of  drying.  It  is  possible  to  diminish 
the  temperature  materially  without  lengthening  the  time  of  drying 
by  forcing  through  the  hops  a  large  volume  of  air  at  low  temperature. 
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The  first  care  is  to  properly  lay  the  hops  on  the  drying  floor.  They 
should  be  spread  out  evenly  and  loosely  to  a  depth  of  14  to  24  inches, 
depending  upon  the  ripeness.  In  an  uneven  floor  the  heat  will 
break  through  first  in  the  thinner  places,  which  quickly  become  dry, 
while  the  thicker  portions  remain  damp.  If  the  hops  are  trampled 
or  otherwise  packed  together  on  the  floor  the  heat  will  not  readily 
pass  through  them  and  drying  is  rendered  uneven.  Some  practical 
growers  set  a  stout  wire  screen  of  about  5-inch  mesh  at  the  desired 
height  above  the  floor  and  the  hops  emptied  from  the  bags  upon  this 
fall  lightly  and  evenly  to  the  floor  beneath.  The  top  is  then  carefully 
leveled  with  a  rake. 

As  soon  as  the  floor  is  laid  the  fires  are  started  and  the  heat  is 
gradually  brought  up  to  the  desired  point.  In  from  three  to  five 
hours  the  hops  will  have  become  heated  throughout  and  sufficient 
moisture  will  be  driven  off  so  that  the  hot  air  will  readily  pass 
through  them.  Until  this  point  is  reached  the  temperature  must  be 
closely  watched,  as  too  rapid  firing  at  first  will  cause  the  under 
layers  to  scorch.  In  sections  where  drying  is  accomplished  in  ten 
to  twelve  hours  a  very  common  practice  is  to  turn  the  hops  with  a 
wooden  barley  fork  when  the  lower  layers  are  dry  enough  to  rattle 
when  stirred.  This  should  be  done  only  when  absolutely  necessary, 
as  turning  breaks  and  shatters  the  hops  and  a  portion  of  the  lupulin 
is  lost.  Since  the  hops  can  not  be  turned  evenly  this  practice  hinders 
uniform  drying. 

During  the  course  of  drying  sufficient  ventilation  must  be  provided 
to  carry  off  the  moisture  without  at  the  same  time  cooling  the  sides 
of  the  kiln  and  the  top  of  the  hops  enough  to  cause  the  moisture  to 
be  deposited.  Warming  the  air  and  the  sides  of  the  kiln  above  the 
hops  materially  aids  drying.  In  the  more  northerly  hop  regions  the 
most  successful  kilns  are  ceiled  to  the  top,  thus  better  retaining  the 
heat. 

The  almost  universal  failure  to  recognize  the  harmful  effects  of 
high  temperature  in  drying  has  caused  wide  diversity  in  practice. 
Temperatures  of  over  200°  F.  are  not  uncommon.  That  this  is  far 
too  high  has  been  shown  by  experiments  made  in  the  field  with  hops 
cured  on  various  kilns  at  different  temperatures.  Aside  from  ruining 
the  flavor  by  overdrying  or  scorching,  there  is  a  distinct  loss  of  valu- 
able essential  principles  by  drying  at  high  temperatures.  The  vola- 
tile oil,  to  which  the  aroma  is  largely  due,  is  partially  evaporated 
and  the  lupulin  is  rendered  inferior,  since  the  amount  of  the  desirable 
soft  resins  becomes  proportionately  less  as  the  drying  temperature  is 
increased.  The  best  temperature  for  drying  is  yet  to  be  determined, 
but  everv  consideration  indicates  that  it  should  be  much  lower  than 
that  commonly  employed,  probably  between  100°  and  140°  F.     Prac- 
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tical  experience  has  shown  that  good  drying  may  be  accomplished 
with  a  temperature  of  110^  F.,  and  the  general  trend  of  opinion  is 
toward  the  use  of  the  lower  temperatures  in  drying.  No  fixed  tem- 
perature, however,  can  be  assigned  as  the  most  suitable  for  drying, 
because  a  degree  of  heat  which  at  one  stage  of  drying  would  probably 
be  detrimental,  at  another  would  have  no  injurious  effects.  In  taking 
the  temperature  care  should  be  used  to  see  that  the  thermometer  is 
placed  where  the  heat  on  the  hops  is  greatest.  This  point  has  been 
found  to  be  just  below  the  drying  floor.  During  the  first  part  of  the 
drying  a  thermometer  below  the  cloth  of  the  drying  floor  will  register 
higher  than  one  placed  on  the  floor  at  the  bottom  of  the  hops,  and 
one  placed  just  above  the  hops  will  register  30^  to  40°  lower  until 
drying  is  perhaps  half  finished  or  until  the  heat  breaks  through  the 
hops.  During  this  period  of  drying  the  heat  is  concentrated  on  the 
lower  layers  of  hops,  and  here  the  greatest  care  is  necessary  to  avoid 
injury.  When  the  heat  begins  to  break  through  the  hops  the  upper 
thermometer  will  show  a  rapid  rise  of  temperature,  while  the  one 
below  the  floor  will  show  a  decline.  From  this  point  on  to  the  end  of 
the  drying  the  two  thermometers  will  show  approximately  the  same 
degree  of  temperature. 

As  already  stated,  hops  are  frequently  cured  in  from  ten  to  twelve 
hours,  but,  other  conditions  being  equal,  a  higher  temperature  must 
be  used  than  when  the  time  is  extended  to  eighteen  or  twenty  hours. 
The  advantages  of  slower  curing  or  curing  at  a  lower  temperature 
should  be  universally  understood  by  hop  growers.  Even  a  moder- 
ately high  temperature  continued  too  long  will  damage  the  quality 
of  the  hops,  the  same  as  too  high  a  temperature.  In  order  that  the 
hops  may  be  dried  at  as  low  a  temperature  as  can  be  made  to  do  the 
work  a  strong  draft  is  necessary  during  the  drying  to  continuously 
carry  off  the  moisture  from  the  hops.  There  is  no  doubt  that  the 
principle  of  the  air-blast  kiln  at  present  most  satisfactorily  meets 
these  requirements. 

No  definite  rule  has  yet  been  given  for  determining  when  hops 
are  sufficiently  dried.  The  condition  in  which  they  may  be  safely 
removed  from  the  kilns  can  at  present  be  told  only  by  experience. 
The  amount  of  drying  will  vary  from  day  to  day,  being  dependent 
upon  weather  conditions  and  the  ripeness  of  the  hops.  In  gen- 
eral, drying  should  continue  until  nearly  all  the  stems  or  cores  are 
shriveled,  but  are  still  soft  and  pliable.  If  overdried,  the  stems 
crumble  and  break  readily,  and  the  lupulin  loses  its  bright,  clear 
yellow  appearance  and  turns  brown.  If  hops  are  taken  off  the  kilns 
slack  or  underdried  they  are  very  aj)t  to  heat,  which  turns  the 
lupulin  brown,  and  to  develop  a  sour  musty  smell  which  makes 
them  undesirable.     If  they  are  high  dried  or  overdried  they  will 
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break  badly  and   become  chaffy,  and  they  also  develop  a  burnt, 
peanutty  odor. 

The  thin  leaflike  portions  of  the  hop  usually  become  dry  enough 
to  break  readily  by  the  time  the  stems  are  dried  sufficiently  to  make 
safe  the  removal  of  the  hops  from  the  kiln.  This  condition  may  be 
remedied  by  closing  the  ventilators  half  an  hour  before  the  drying 
is  finished.  This  will  also  somewhat  restore  hops  that  have  been 
overdried,  as  the  further  escape  of  moisture  from  the  kilns  is  pre- 
vented, which  then  tends  to  equalize  in  the  hops,  soon  softening  and 
toughening  them.  Many  careful  dryers  make  a  regular  practice  of 
gradually  closing  the  ventilators  as  drying  proceeds,  and  finish  the 
kiln  with  them  tightly  closed.  The  same  result  may  be  indifferently 
accomplished  by  opening  all  the  doors  of  the  kiln  and  letting  the 
hops  cool  for  about  an  hour,  as  by  this  process  they  absorb  moisture 
from  the  air  and  become  less  brittle. 

SULPHURING. 

The  practice  of  sulphuring  hops,  which  is  now  almost  universal, 
is  a  response  to  the  demands  of  the  market  chiefly  for  the  pale 
yellowish  green  grades.  The  use  of  sulphur  not  only  gives  the 
hops  the  desirable  yellow  color,  but  makes  them  more  uniform  in 
appearance,  thus  increasing  their  salability.  Many  dealers  are 
guided  more  by  color  than  by  other  qualities,  and  such  dealers  have 
been  known  to  rate  unsulphured  hops  as  inferior,  while  sulphured 
hops  from  the  same  field  were  classed  as  choice. 

The  use  of  sulphur  improves  the  color  by  bleaching,  injures  the 
micro-organisms  present,  thus  probably  improving  the  keeping  qual- 
ity, and,  according  to  a  widespread  belief,  accelerates  the  drying. 
The  sulphur  is  usually  burned  beneath  the  kiln  floor  at  the  com- 
mencement of  drying.  The  usual  practice  is  to  use  from  2  to  6 
pounds  of  sulphur  for  each  100  pounds  of  undried  hops.  The  action 
of  the  sulphur  is  most  energetic  while  the  hops  are  yet  fresh  and 
damp.  Only  refined  sulphur  of  guaranteed  purity  should  be  used, 
as  the  crude  sort  usually  contains  impurities  which  may  injure  the 
quality  of  the  hops.  The  best  results  are  secured  with  what  is  known 
commercially  as  rock  sulphur.  Roll  sulphur  differs  from  this  only 
in  the  form  in  which  it  is  cast  and  has  no  greater  bleaching  power. 

TYPES   OF   KILNS. 

With  respect  to  construction,  there  are  many  kinds  of  kilns.  What- 
ever kind  of  structure  is  used  for  drying  hops  certain  features  are 
essential,  and  these  may  be  comprehended  in  the  description  of  a 
typical  kiln.  As  regards  methods  of  operation  in  the  United  States 
two  general  types  must  be  recognized.     In  the  stove  kiln  the  hops 
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are  heated  by  a  stove  or  furnace  placed  under  the  floor ;  in  the  air- 
blast  kiln  a  current  of  heated  air  from  the  outside  is  forced  in  by  a 
fan. 

The  Store  Kiln. 

This  type  of  hop  drier  consists  es,sentially  of  a  furnace  room  hpated 
by  a  large  stove  or  furnace  and  a  drying  room  immediately  overhead, 
into  which  the 
heated  air  from 
the  furnace  passes 
through  cracks  in 
the  floor.  The 
stove  may  be  sit- 
uated in  the  center 
of  the  furnace 
room,  but  is  com- 
monly placed  at 
one    side    and    so 

arranged  that  the  firing  can  be  done  from  the  outside.  A  very  suc- 
cessfnl  type  of  kiln  is  shown  In  figures  G,  7,  8,  and  !).  This  combines 
the  features  of  the  simple  furnace  room  with  those  of  a  style  of  kiln 
used  on  the  Pacific  coast  and  known  as  the  '"  double-hopper  "  kiln. 
The  building  is  a  well-sided  frame  30  feet  square  and  measures  32 

feet  to  the  plate, 
from  which  the 
four-sided  roof  is 
carried  up  ut  one- 
half  or  two-thirds 
l)itch.  At  the  (op 
an  opening  8  feet 
square  l^  left,  over 
which  is  built  the 
ventilator  or  cu- 
pola to  a  height  of 
12  feet.  Two,  or 
sometimes  four, 
shutters,  hinged  to 
the  sides  of  the 
cupola  at  the  top,  are  fitted  with  ropes  and  pulleys,  by  means  of 
which  they  may  be  opened  and  closed.  Si-t  feet  below  the  plate,  or 
26  feet  from  the  grouml,  are  placed  the  joists  which  support  the  dry- 
ing floor,  which  is  composed  of  slats  1  to  2  inches  wide  carefully 
spaced  at  the  thickness  of  one  slat  apart  (fig.  ").     Over  the  slats  is 
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stretched  a  kiln  cloth  or  carpet  of  8  to  10  onnce  jute,  similar  in 
quality  to  the  ordinary  barley  sack.  From  the  drying  floor  to  the 
plate  the  inner  wall  of  the  kiln  is  ceiled  in  order  to  retain  the  heat. 
In  humid  regions  the  be^t  results  are  secured  when  the  ceiling  is 

carried  np  on  the 
rafters  nearly  to 
the  top  of  the  roof. 
In  the  center  of 
the  room  below 
the  drying  floo^^  is 
a  second  inclosure 
18  feet  squ«i|^'e, 
made  of  2  by  4 
inch  studding,  10^ 
feet  high,  and 
lathed  and  plas- 
tered on  the  out- 
side to  within  10 
inches  of  the  Soor, 
leaving  next  the  ground  an  open  space  for  the  admission  of  air.  The 
draft  is  largely  controlled  by  means  of  large  doors  opening  to  the 
outside  from  the  main  room.  In  the  type  of  kiln  without  the  hopper 
air  is  admitted  through  openings  in  the  outside  walls  close  to  th" 

ground.      These 

draft  openings  are 
provided  with 
shutters  which  in 
case  of  a  strong 
wind  are  closed  on 
the  windward  side 
to  prevent  uneven 
drying. 

From  the  top  of 
the  studding  used 
in  making  the  wall 
of  the  inner  inclo- 
sure,  timbers  nm 
on  a  slant  to  the 
outside  walls, 
which  they  join 
just  below  the  dry- 
ing floor.  These 
timbers  are  likewise  lathed  and  plastered,  forming  as  it  were  a  huge 
hopper  below  the  drying  floor  (fig,  8).  The  furnace  is  set  in  one 
side  of  this  inner  room,  and  the  hirge  pipe  therefrom  makes  a  circuit 
of  the  hopper  at  about  10  feet  from  the  ground  and  is  then  led  to  the 
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<^mney  outside.  This  kiln  may  be  single  or  double,  as  shown  in  fig- 
mses  6, 7,  and  8.  The  size  may  be  reduced  to  suit  the  needs  of  the  user, 
nil  brick  or  stone  may  sometimes  be  used  with  advantage  in  its  con- 
struction. The  drying  floor,  however,  should  never  be  less  than  20 
feet  above  the  ground,  on  account  of  the  danger  of  scorching  the  hops. 

The  superior  advantages  claimed  for  this  kiln  are  the  even  distribu- 
tion of  the  heated  air  to  the  drying  floor,  the  strong  draft  induced 
by  causing  all  the  air  to  pass  in  through  the  small  furnace  room 
where  it  is  highly  heated,  and  in  the  distance  of  the  drying  floor  from 
the  furnace,  whereby  the  danger  of  scorching  the  hops  by  direct  radia- 
tion is  largely  diminished.  In  this  kiln,  also,  the  objections  to  the 
real  hopper  form  are  largely  overcome,  since  the  lower  portion  of  the 
woodwork  does  not  come  so  close  to  the  stove  as  to  be  in  danger  of 
catching  fire. 

On  a  level  with  the  drying  floor  at  one  side  of  the  kiln  a  platform 
is  constructed,  from  which  the  green  hops  are  transferred  to  the  dry- 
ing floor.  When  possible  the  kiln  is  erected  on  sloping  ground,  so 
that  the  hops  may  be  unloaded  thereon  from  wagons,  which  approach 
the  kiln  on  a  driveway  formed  by  a  slight  embankment.  Inclined 
wooden  driveways,  as  shown  in  figure  14,  are  sometimes  used,  but  the 
more  common  practice  is  to  bring  the  hops  from  wagons  on  the 
ground  to  the  platform  by  means  of  an  elevator  (fig.  9). 

At  one  side  of  the  drying  floor  doors  sliding  vertically  permit  the 
hops  to  be  readily  shoved  off  into  the  hop  car,  which  is  brought 
alongside  the  kiln  with  its  top  just  below  the  level  of  the  floor 
(fig.  8). 

The  "  double-hopper "  kiln  has  failed  to  realize  the  advantages 
hoped  for  on  its  introduction  some  years  ago.  It  is  not  only  very 
liable  to  destruction  by  fire,  but  the  lower  hopper  limits  too  much 
the  air  space  below  the  hops  and  does  not  give  the  necessary  draft 
at  the  temperatures  most  suitable  for  curing. 

The  Air-blast  Kiln. 

The  desirfibility  of  maintaining  a  strong  draft  through  the  hops 
while  drying  on  the  kiln  has  led  to  the  employment  of  various  arti- 
ficial means  for  this  purpose.  A  device  for  producing  a  forced  draft 
which  has  long  been  used  in  England,  and  frequently  tried  in  the 
United  States,  but  with  poor  success,  is  an  exhaust  fan  placed  in  the 
ventilating  shaft  of  the  kiln.  In  an  improved  method  of  drying  with 
a  forced  draft  which  has  been  used  successfully  on  the  Pacific  coast 
during  the  last  few  years  a  blast  fan  is  used  to  drive  the  air  through 
the  hops  from  below.  The  main  features  of  this  method  are  illus- 
trated in  the  air-blast  kilns  of  the  Pacific  coast  shown  in  figures  10, 
11, 12,  and  13. 
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These  kilns,  constructed  of  wood*,  of  corrugated  iron,  or  of  cor 
blocks,  are  from  30  to  3R  feet  square,  nnd  for  cconomj'  and 
venience  three  or  more  nre  usually  operated  in  series  under  a  s 
roof  (fig.  13).  Two  drying  floors  are  provided  in  each  kiln  (fig 
the  first  9  feet  from  the  ground  and  the  second  7  feet  above  the 
The  lower  floors  are  generally  made  of  slats  and  covered  w 
kiln  cloth  in  the  usual  manner  (fig.  11),  but  the  upper  floor  is 

of   removable 
covered    sec 
The    distance 
the   gi'ound    tt 
plate  is  18  feel 
to  the  comb  o 
loof  30  feet.    J 
ventilator, 
with  shutters  a 
sides,  terminate 

10.      .—   irs-oorpano    air-    as     -in.  ^^^j     ^^^     ^^^^ 

entire  length  of  the  building.  The  draft  in  these  kilns  is  proc 
by  a  blast  fan  from  7  to  9  feet  in  diameler,  driven  by  a  steam  ei 
at  a  rate  of  speed  high  enough  to  produce  a  slight  pres.sure  ii 
air-tight  room  below  the  hops.  As  soon  as  the  fan  is  starte< 
pressure  is  established  and  the  nir  quickly  passes  through  the 
ajid   escapes   at   the 


PORCH. 

r:^  1  oJ.,./s^ 

L 

K:j~Y^:y  y--^ 

^ 

" '  '%-'--r, . . 

the 


tac 


ventilator 
roof. 

The  air  intake  is 
outside  the  kiln,  and 
just  before  the  air 
enters  the  fan  it  is 
drawn  through  a 
sectional  steam 
heater,     constructed 

-  V    .       ,     .  .  nu.  II.— nun  oi  flwona  or  a rying  noor  oi  air-DiHAi  Kim 

of  1-inch  iron  pipes, 

whereby  its  temperature  may  be  maintained  constant  at  any  dt 
point,  A  large  pipe,  about  5  feet  in  diameter,  conveys  the  aii 
the  kilns  (figs.  10  and  12).  At  the  center  of  each  kiln  the  i 
delivered  downward  through  a  curved  outlet  of  the  main  pip 
inches  in  diameter,  and  fitted  with  a  damper  by  means  of  whic 
amount  of  air  admitted  to  the  individual  kiln  is  controlled.  I 
each  outlet  pipe  is  a  sauce r-sliaped  concrete-lined  depression  ii 
kiln  floor  which,  receiving  the  inntshing  air,  deflects  and  distri 
it  evenly  to  the  drying  hops  above. 
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In  a  kiln  36  by  36  feet,  when  the  hops  are  laid  15  inches  deep,  the 
green  weight  is  estimated  at  7,500  pounds.  The  conversion  of  the 
iiops — that  is,  the  number  of  pounds  when  green  required  to  produce 
1  pound  when  dry — varies  from  3^  to  4.  This  means,  therefore, 
that  in  drying  a  Soor  of  hops  of  the  dimensions  just  given,  from 
5,000  to  5^00  pounds  of  moisture  must  be  carried  off.  To  accom- 
plish this  speedily  a  very  large  vohime  of  air  is  necessary  if  the 
temperature  is  kept 
below  the  point 
where  the  quality  of 
(he  hops  is  affected. 
The  superiority  of 
this  type  of  kiln 
when  equipped  with 
a  blast  fan  of  suffi- 
cient size  lies  in  the  pos-sibility  of  driving  through  the  hops  a  large 
volume  of  air  at  a  low  temperature,  thus  carrying  away  the  moisture 
and  perfectly  drying  the  hops,  while  overheating,  overdrying,  and 
KTorching  ore  avoided. 

The  ordinary  gtove  kiln  may  be  readily  converted  into  an  air-blast 
kiln  by  the  installation  of  blowers  and  devices  for  heating  the  air. 
Figure  14  shows  a  group  of  six  stove  kilns  so  modified  at  an  expense 


flguTea  10,  II,  and  12. 


much  less  than  that  necessary  for  the  construction  of  an  entirely 
new  plant. 

TBEATKENT  IN  THE   COOLER. 

A  very  important  part  of  the  successful  curing  of  hops  is  the 
handling  which,  they  receive  in  the.  cooling  or  storage  room.  The 
building  used  for  this  purpose  (tig.  15)  is  now  generally  detached 
from  the  drying  kiln  and  placed  at  it  distance  of  100  to  200  feet  as 
a  safeguard  against  fii-e.  Figure  IG  shows  a  sectional  elevation  of 
a  cooling  house  with  the  two  storage  floors  above  the  baling  floor. 


If  necessary  the  lower  floor  may  also  be  used  for  storage,  but  this 
necessitates  elevating  the  hops  to  the  second  floor  for  baling.  The 
building  should  be  of  tight  construction,  especially  in  humid  regions, 


FlQ  14     Oroup  of  s  1  •<Io  cV  In   con     it  d  nti>  an  a  r  bluBt  plant 

to  prevent  the  loose  hops  from  absorbing  too  much  inoij-lnii;  from 
the  air. 

The  kiln  is  connected  with  the  coiiler  liy  an  elevsited  tramway, 


hops.    The 
1.^  _>.oping  bot- 
ifflo  Handling. 
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The  hope  are  spread  out  on  the  floor  of  the  cooler,  where  they  lose 
(heir  heat  and  absorb  some  moisture  from  the  air.  The  .stems  are 
usually  not  so  dry  as  the  other  parts  of  the  hop,  and  during  tlie  sweat- 
iog  process  the  moisture  iR  equalized  and  the  hopij  become  tough  and 
pliable.  The  best-informed  growers  recognize  that  other  important 
(Ganges  occur  during  the  sweating  proce-ss  which  materiylly  affect 
(he  quality  of  the  product.  A  finer  and  more  pleasing  aroma,  as  well 
as  a  better  physical  appearance,  is  developed  during  Hweating,  pro- 
vided the  process  is  caretully  watched  and  the  hops  prevented  from 
becoming  too  moist  or  hsated.  Under  ordinary  circumstances  these 
two  evils  are  avoided  by  loosening  up  the  hops  and  turning  (hem 
over  with  forks  or  by  moving  (hem  to  another  part  of  the  cooler.  If 
taken  in  time,  slack  hops  may  l>e  brought  out  in  this  way  and  prac- 
tically freed  from  their  sour,  musty  smell.    If  the  hops  in  the  cooler 


Fio.  16.— SoctlonaE  .Ipvnilon  of  cooling  bouse, 


become  too  moist,  their  condition  may  be  improved  by  dumping  over 
them  a  car  full  of  hot  dry  liops  just  from  the  kiln.  Likewise  hops 
that  have  become  too  drj'  in  the  cooler  may  be  helped  by  mixing 
with  them  hops  taken  from  (he  kiln  a  little  before  they  are  properly 
dry.  Great  care  and  good  judgment  are  necessary  for  proper  han- 
dling in  the  cooler,  and  more  attention  given  to  this  phase  of  hop 
curing  will  certainly  result  in  an  impioved  quality  uf  product. 

BAUNQ. 

After  the  hops  have  been  in  the  c'ooler  for  a  week  or  ten  days 
they  win  have  passed  through  a  sweating  process  and  be  in  good  con- 
dition to  bale.  Hops  may  be  left  in  bulk  for  many  weeks  and  suffer 
little  injury  if  the  storehouse  is  tightly  closed  to  exclude  atmospheric 
moisture.    When  suitable  for  baling,  hops  contain  just  enough  mois- 
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lure  to  make  them  pliable  and  to  prevent  their  breaking  when  com- 
pressed. If  too  much  moisture  is  present  in  the  bale,  the  hops  will 
soon  heat  and  turn  black,  being  damaged  thereby  both  in  color  and 
aroma,  or  they  may  be  ruined  entirely. 

For  pressing  the  hops  into  bales  several  styles  of  hop  baler  are 
used.  In  some  sections  where 
only  a  small  crop  is  produced 
a  hand-lever  press  is  used. 
The  form  of  this  style  of 
press,  shown  in  figure  17, 
produces  a  bale  measuring  ^4 
by  18  by  63  inches. 

For  handling  large  crops 
some  form  of  power  press  is 
always  employed.  A  modern 
press  which  is  easily  operated 
with  one  horse  is  shown  in 
figure  18.  This  is  a  vertical 
machine  10  feet  4  inches  high 
and  30  inches  wide.  The 
doors  swing  upward  to  open 
and  when  closed  are  locked  by  a  bar  lock  that  fits  a  lug  at  each  end  of 
the  press.  The  end  gates  are  loose  and  may  be  easily  removed  when 
the  doors  are  open.  The  follower  is  made  of  4  by  4  inch  timber  and 
IJ-inch  boards,  with  a  1  by  6  inch  steel  bar  across  the  top,  to  the  ends 
of  which  twin  cables  are  attaclied,  by  means  of  which  the  follower 
is  brought  down. 
The  cables  wind  on 
a  winch  made  with 
a  26  -  inch  sheave 
and  a  6-inch  drum, 
using  a  sweep  12 
feet  long.  Since 
the  cable  is  wound 
first  on  the  26-inch 
sheave  and  then 
feeds  onto  the  6- 
inch     drum,    the 


rperatpd  b;  hand. 


ir  preai  operated  by  one  in 


downward  motion  of  the  follower  is  rapid  at  first,  but  becomes  very 
slow  as  the  volume  of  hops  reaches  the  proper  size  for  the  bala  In 
this  press  the  box  is  refilled  and  the  follower  brought  down  the  second 
time  for  each  bale.  The  bale  produced  usually  measures  19  by  26  by 
S3  inches. 
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The  so-called  Sacramento  or  "  bull  wheel  "  press  (fig.  19)  requires 
two  horses  for  its  operation.*  The  box  of  the  press  measures  20 
by  52  inches  and  is  8  to  10  feet  high.  Below  the  box  is  a  3-inch 
steel  .^laft,  on  one  end  of  which  is  fastened  a  power  wheel  from  10 
to  12  feet  in  diameter.  On  the  shaft  are  two  8-inch  pinions  which 
mesh  into  cog  racks  4  inches  wide  bolted  to  two  4  by  4  inch  10-foot 
scsntlings  which  work  up.  and  down.  These  scantlings  are  con- 
nected at  the  top  by  a  4  by  12  inch  crosspiece  7  feet  long.  From  the 
crosspiece  drop  two 
4  by  4  inch  pieces 
from  8  to  10  feet 
long,  to  the  free  ends 
of  which  is  attached 
the  follower,  which 
fits  into  the  box  and, 
when  the  power  is 
applied  by  means  of 
the  rack  and  pinion, 
presses  down  the 
hops. 

The  lower  section 
of  each  side  of  the 
box  consists  of  a  door 
hinged  to  open  up 
ward.  In  baling,  the 
bottom  of  the  pres':. 
is  covered  with  a 
piece  of  baling  cloth 

^   yards   long   and  j.,    ,      ^po„„p„,,op.„l  di,  t«   ]  r 

from  42  to  46  inche'- 

wide,  the  doors  arc  closed,  the  box  is  hlled  with  hops,  aiiothtr  stmilar 
cloth  is  spread  over  the  hops,  and  Hie  follower  is  brought  down.  The 
doors  are  then  opened,  the  edges  of  the  cloth  sewed  together  with 
hemp  baling  twine,  and  the  bale  is  remove<l  from  the  press.  The 
average  bale  from  this  press  measures  20  by  24  by  52  inches  and 
weighs  180  to  200  pounds. 

The  practice  of  trampling  the  hops  to  facilitate  filling  tU6  box 
should  be  entirely  discontinued,  since  the  broken  hops  I'esulting  there- 
from detract  from  the  selling  qualities.  AVliile  filling  the  box  the 
corners  of  the  bale  may  be  slightly  tamped,  but  even  this  should  be 
carefully  done,  especially  if  the  hops  are  dry.  More  careful  handling 
is  urged,  as  the  hops  are  often  broken  and  crushed  on  the  floor  before 
being  baled  and  this  gives  them  a  bad  appearance. 
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Hops  are  baled  in  jute  bagging,  16  threads  or  less  to  the  inch. 

About  5  running  yards  of  bagging  are  required  for  each  bale.    This 

weighs  from  7^  to  10  pounds,  and  for  it  5  pounds  tare  is  allowed  in 

selling. 

COST  AND  YIELD  OF  CEOP. 

The  cost  of  production  varies  so  greatly,  owing  to  differences  in  the 
Talue  of  land,  price  of  labor,  yield,  and  methods  of  operation  in  differ- 
ent sections  of  the  United  States,  that  it  is  not  feasible  to  attempt  to 
estimate  the  total  expense  of  producing  a  crop.  The  danger  of  loss 
incident  to  unfavorable  weather  or  attacks  of  insect  pests  renders  hop 
growing  much  more  precarious  than  raising  other  staple  crops.  The 
difficulty  of  securing  sufficient  help  at  picking  time  has  added  much 
to  the  hazards  of  the  crop  in  recent  years.  Some  estimates  of  the 
more  important  expenses  of  production  are  as  follows : 

Important  items  of  cost  in  hop  production. 

Roots per  thousand—  $2.  00   to  $8.00 

TreUis ^ per    acre__  80.00   to  90.00 

Twine  do 4.00   to  7.00 

Cultivating do 6.50   to  18.00 

Training do 11.00   to  22.00 

Spraying ^ do 4.00   to  12.00 

Picking . per  dry  pound—       .03^  to  .05 

Curing do .01   to  .Oli 

Baling: 

For  cloth  and  twine per  bale__      .60   to  .90 

For   labor do .  15   to  .25 

Hop   press 30.00   to400.00 

The  yield  varies  widely  according  to  the  locality,  and  within. the 
locality  according  to  soil  conditions.  In  the  following  table  is  shown 
the  average  production  of  hops  per  acre  for  the  principal  hop- 
growing  States,  according  to  the  report  of  the  United  States  Census 
for  1900 : 

Table  1. — Average  production  of  hops  to  the  acre  in  the  United  States  for  the 

years  1879, 1889,  and  1899. 


states. 


New  York . . 

Oregon 

Caliiomia  . . 
Washington 


1879. 

1889. 

Pounds. 

554 

840 

1,022 

1,317 

loundi. 

547 

1.155 

1,648 

1,626 

1899. 


Poundi. 

680 

951 

1,409 

1,287 


In  seasons  of  good  production,  on  the  better  soils,  the  yield  will 
usually  be  much  larger.  In  California  an  acre  may  produce  1,800 
to  2,400  pounds;  in  Washington,  1,200  to  2,000  pounds;  in  Or^on, 
1,000  to  1,600  pounds,  and  in  New  York,  800  to  1,500  pounds. 

The  following  figures  from  Bulletin  No.  50  of  the  Bureau  of 
Statistics,  United  States  Department  of  Agriculture,  give  the  ap- 
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proximate  annual  production  for  the  United  States  as  compiled  from 
unofficial  estimates  for  the  years  1901-1906: 

Table  2. — Annual  production  of  hops  in  the  United  States  from  1901  to  1906, 

inclusive. 


States. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

New  York 

Pounds. 
9,000.(^0 
9.360,000 
13,845,000 
6.630,000 

Pounds. 

6,850,000 
10,335.000 
16,965,000 

5,850,000 

Pounds. 

9,000,000 
10,920.000 
17,550,000 

6.825.000 

Pounds. 
11,880,000 
12,285.000 
17,560,000 

7,410,000 

Pounds. 

9,360,000 
14,235.000 
22,191,000 

9,750,000 

Potmdft. 
12,060.000 

California 

OreflTon 

20.475,000 
23,965,000 

Washington 

8.775,000 

Total 

38,835,000 

39,000,000 

44,295,000 

49,125,000 

55,536,000 

65,295.000 

MAEKETING. 

s 

The  most  serious  problem  confronting  the  hop  grower  is  how  to 
market  his  product  at  a  figure  which  will  give  a  fair  return  for  in- 
vestment and  labor.  Owing  in  part  to  great  fluctuations  in  prices, 
hop  growing  from  a  business  point  of  view  is  extremely  variable  and 
uncertain.  The  state  of  the  market  is  determined  largely  by  the  stock 
of  hops  held  in  storage  from  the  previous  year,  by  the  crop  condi- 
tions at  home  and  abroad  during  the  current  year,  and  by  the  proba- 
ble demand  as  judged  from  a  comparison  of  the  two  conditions  just 
mentioned.  While  the  state  of  the  market  is  conditioned  by  these 
three  factors,  it  is  influenced  heavily  by  the  dealers,  hop  merchants, 
or  middlemen  who  stand  betw^een  grower  and  consumer. 

Hops  may  move  into  the  market  in  a  number  of  ways  and  reach  the 
consumer  through  various  channels.  .  The  relations  of  grower  and 
consumer  in  some  of  the  more  direct  lines  of  transfer  are  illustrated 
in  the  accompanying  diagram  (fig.  20). 

Only  a  small  per- 
centage  of  hop 
growers  sell  direct 
to  consumers,  so  the 
bulk  of  the  trade 
passes  through  the 
hands  of  middle- 
men. Sales  may  be 
made  to  the  large 
dealer  direct 
through  his  buyers 
or  to  the  local 
dealer,  who  in  turn 
sells  to  the  large 
dealer;  -or  growers 
may  sell  through  a  commission  merchant  who  may  act. as  agent  for 
both  grower  and  consumer.     The  broker,  or  factor,  serves  as  a  go- 
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Fig.  20.— Diagram  showing  movement  of  hops  into  market. 
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between  for  dealers  or  for  dealer  and  consumer.  All  these  middle- 
men occupy  a  recognized  legitimate  place  in  the  trade  so  long  as  they 
confine  their  operations  to  buying  and  selling  at  market  prices  as 
fixed  by  supply  and  demand  and  depend  for  their  profits  upon  the 
favorable  terms  which  they  may  be  able  to  make  in  the  regular  course 
of  trading.  Under  existing  conditions  the  hop  crop  could  not  be 
marketed  without  the  middlemen.  Growers  with  small  holdings 
remote  from  consumers  could  scarcely  find  a  market  for  their  product, 
even  if  the  difficulties  involved  in  arranging  credit  were  overcome. 
The  grower  is  usually  in  need  of  money  and  demands  immediate 
payment ;  on  the  other  hand,  the  consumer  may  not  have  funds  avail- 
able to  pay  cash  for  his  hops  at  the  time  when  it  is  necessary  to  make 
the  purchase.  The  dealer  solves  the  difficulty  by  relieving  the  grower 
of  his  stock  and  making  cash  payment  therefor  or  a  suitable  short - 
time  arrangement  and  by  selling  to  the  consumer  on  terms  to  suit  his 
convenience. 

Although  much  significance  is  commonly  attached  to  the  locality  in 
which  the  hops  are  produced,  it  is  apparent  that  too  much  emphasis 
is  laid  on  geographical  origin  as  a  standard  of  quality.  It  has  been 
repeatedly  demonstrated  that  dealers  and  consumers  can  not  tell  with 
certainty  the  section  of  the  country  a  sample  comes  from  by  examina- 
tion alone.  Even  samples  from  the  same  yard,  when  the  conditions 
of  drying  have  differed  somewhat,  have  been  ascribed  to  widely  dif- 
ferent sections  by  expert  judges  of  hops. 

The  price  which  a  consumer  will  pay  for  hops  depends  largely  on 
their  origin,  thus  making  it  frequently  possible  to  deliver  hops  grown 
in  one  section  when  the  sale  was  made  on  hops  from  another  which 
commanded  a  different  price.  Unfortunately,  there  is  no  definite 
standard  of  quality  in  judging  hops,  and  there  is  apparently  too 
much  importance  attached  to  origin  alone.  A\Tiile  geographic 
origin  may  be  of  some  importance,  its  usefulness  as  a  standard  of 
quality  is  small  compared  with  the  tests  usually  applied  in  judging 
the  value  of  hops.  In  determining  the  relative  quality  of  different 
lots  of  hops  a  fixed  standard  of  valuation  founded  on  intrinsic  quali- 
ties rather  than  preference  would  be  exceedingly  valuable  to  both 
producer  and  consumer. 

The  present  unsatisfactory  conditions  of  marketing  offer  oppor- 
tunities for  improvement  along  several  lines.  One  of  the  greatest 
needs  of  the  hop  industry  is  more  complete  and  accessible  statistics 
of  production  and.  consumption,  not  only  that  growers  may  govern 
their  acreage  by  the  prospective  demand,  but  that,  by  knowing  the 
amount  consumed  during  the  current  year,  the  stocks  remaining  in 
the  hands  of  the  consumers,  and  the  crop  conditions  at  home  and 
abroad,  an  intelligent  opinion  may  be  formed  as  to  the  probable  rela- 
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tion  between  supply  and  demand  and  what  prices  may  therefore  be 

reasonably  expected.     From  the  return  made  by  the  officers  of  the 

internal-revenue  service  a  quarterly  statement  would  show  the  total 

amount  of  hops  consumed,  and  from  the  consumption — its  increase 

or  decrease^ — the  market  possibilities  could  be  inferred.     Also  the 

necessity  is  very  great  for  frequent  reliable  statements  of  European 

crop  conditions.    The  hop  market  is  controlled  by  the  production  in 

the  United  States,  England,  Germany,  and  Austria;  and,  since  the 

surplus  production  of  the  United  States  is  exported  almost  entirely 

to  England,  crop  conditions  abroad  practically  control   American 

prices.    More  reliable  and  detailed  statistics  of  home  production  are 

needed.    So  many  exaggerated  reports  are  circulated  for  the  purpose 

of  influencing  the  market  that  an  exact  census  of  the  acreage  set  out, 

the  acreage  harvested,  and  the  number  of  bales  produced  would  be 

of  incalculable  benefit  to  the  producer ;  and  this  end  would  be  much 

furthered  by  thorough  cooperation  on  the  part  of  the  hop  growers 

themselves. 

On  the  Pacific  coast  several  hop  growers'  associations  have  been 
organized  along  similar  lines  and  with  the  same  general  purpose  as 
the  citrus  growers'  associations  and  others  in  southern  California. 
Other  organizations  modeled  along  the  lines  of  the  hop  growers' 
associations  or  cooperative  unions  of  Europe  should  enable  growers 
to  protect  their  interests  better  and  to  secure  recognition  unobtain- 
able as  individuals.  The  industry  is  so  centralized  in  the  various 
States  that  a  very  small  number  of  associations  could  easily  include 
practically  all  the  growers  in  their  membership.  With  proper 
cooperation  on  the  part  of  the  members  of  the  associations  and  the 
abandonment  of  the  attitude  of  suspicion  and  distrust  which  too 
often  characterizes  the  relations  of  producers  with  each  other,  it 
should  be  possible  for  growers  to  secure  the  adequate  collection  and 
distribution  of  the  most  necessary  statistics  of  production  and  con- 
sumption and  to  more  fully  acquaint  themselves  ^yith  the  need  of 
better  methods  and  of  greater  facilities  for  handling  the  business. 
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Experiment  Station  Worii  i.s  a  subseries  of  brief  popular  bulletins  compiled 
from  the  published  reports  of  the  agricultural  exi>eriment  stations  and  kindred 
institutions  in  this  and  other  countries.  The  chief  ol)ject  of  these  publications 
is  to  disseminate  throughout  the  country  information  regarding  experiments  at 
the  different  experiment  stations,  and  thus  to  acquaint  farmers  in  a  general 
way  with  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
results  herein  reiwrted  should  for  the  most  part  l)e  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  experiments  may  modify  them,  and 
experience  alone  can  show  how  far  they  will  be  useful  in  actual  practice.  The 
work  of  the  stations  must  not  lie  depended  upon  to  produce  **  rules  for  farming.'* 
How  to  apply  the  results  of  experiments  to  his  own  conditions  will  ever  remain 
the  problem  of  the  individual  farmer. — A.  C.  True,  Director,  Office  of  Experi- 
ment Stations. 
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EXPERIMENT  STATION  WORK." 


EXTENSION  OF  RICE  CULTURE.^ 

Rice  production  in  this  country  and  the  acreage  allotted  to  the  crop 
has  in  recent  years  undergone  an  enormous  increase.  As  pointed  out 
by  the  Twelfth  Census,  only  101,312  acres  were  grown  in  1889  and 
342^14  acres  in  1899,  while  according  to  statistics  gathered  by  this 
Department  the  area  devoted  to  the  crop  in  1005  was  482,479  acres 
and  the  total  production  for  the  year  amounted  to  13,606,989  bushels. 
The  first  rice  was  grown  in  the  United  States  about  the  middle  of  the 
seventeenth  century,  and  the  crop  was  introduced  into  South  Caro- 
lina toward  its  close.  For  years  our  rice  culture  was  limited  to  cer- 
tain sections  along  the  South  Atlantic  coast,  until  within  recent  years 
some  of  the  prairie  lands  of  Louisiana  and  Texas  were  opened  up  to 
the  culture  of  the  crop/  During  the  last  four  or  five  years  a  good 
beginning  in  rice  culture  has  also  been  made  in  Arkansas,  with  results 
indicating  the  possibility  of  widely  extending  the  area  of  profitable 
rice  culture  on  lands  not  hitherto  considered  adapted  to  this  crop. 

In  1902  the  Arkansas  Experiment  Station,  in  cooperation  with  a 
farmer  who  conceived  the  idea  of  growing  rice  on  Arkansas  prairie 
lands,  introduced  rice  culture  cm  a  limited  scale  in  Lonoke  County, 
a  little  southeast  of  the  center  of  the  State.  A  good  stand,  was  ob- 
tained from  the  first  sowing,  and  the  result  secured  demonstrated 
that  the  crop  can  be  successfully  grown  on  these  prairie  lands  when 
proper  irrigation  facilities  are  provided. 

The  following  year  the  station,  in  cooi)eration  with  the  Irrigation 
and  Drainage  Investigations  of  the  Office  of  Experiment  Stations  of 
this  Depaitment,  sank  a  well,  installed  machinery,  and  constructed 
levees  to  put  a  greater  area  under  irrigation.  In  11)04  10  acres  were 
grown,  and  although  the  crop  was  not  sown  until  late  it  was  success- 
ful from  the  beginning,  one  plat  yielding  as  high  as  75  bushels  per 

a  A  progress  record  of  oxporiniental  inquirlos,  piiblishcMl  >Yithout  assuniptioii  of 
responsibilitj'  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
reported  by  the  stations. 

&  Compiled  from  Arlcansas  Sta.  Buls.  80  and  94. 

«?  See  also  U.  S.  DeptyAgr.,  Farmers'  Rul.  110,  Rice  Culture  in  the  rnit«'d 
States,  by  S.  A.  Knapp.| 
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acre.  In  11)05  the  area  was  increased  to  30  acres,  l>ut  o'wing  to  unfav- 
orable weather  conditions  only  '25  acres  were  harvested.  About  17 
acres  of  Honduras  rice  yielded  53  bushels  and  about  8  acres  of  Japan 
G7.53  bushels  per  acre,  the  average  for  the  two  varieties  being  57.8 
bushels. 

In  IDOC)  the  acreage  of  rice  was  greatly  increased  over  that  or  previ- 
ous vears.  The  industrv  had  extended  from  Lonoke  to  IVairie, 
Arkansas,  Lee,  and  St.  Francis  counties,  and  the  total  area  devoted  to 
the  crop  was  about  5.000  acres.  The  total  production  was  estimated 
at  over  100,000  bushels.  The  season  was  in  many  respects  very  unfa- 
vorable for  growing  rice,  yet  w^here  the  soil  was  well  j)repared,  the 
crop  planted  early,  irrigated  properly,  and  harvested  at  the  right 
time  the  yield  was  satisfactory.  A  rain  and  wind  storm  on  SeptemlxM* 
23,  when  the  late  planting  had  not  yet  l^een  harvested,  damaged  the 
crop  from  5  to  12  per  cent,  and  still  greater  injury  was  sustained  from 
an  early  frost  in  Octol^er.  Much  of  the  loss  was  due  to  late  sowing, 
on  account  of  heavy  rains,  and  also  the  result  of  showers  during  the 
period  of  pollination. 

For  the  experiment  station  crop  in  liHHi  is  was  impossible  to  plow 
the  land  early  on  account  of  heavv  rains  in  the  fall  a^id  winter  of 
11)05,  and  it  was  not  until  April  10  that  the  stubble  was  turned  and 
not  until  April  28  that  the  land  was  finished.  The  ground  was  very 
rough  and  cloddy  and  it  was  necessary  to  disk  it  three  times  and  to 
smooth  it  down  with  the  harrow.  The  seed  was  sown  broadcast  at  the 
rate  of  from  1]  to  1\  bushels  per  acre,  tlien  disked  in  and  crossed  with 
a  smoothing  harrow.  The  fii-st  sowing  was  made  April  20  and  the 
maximum  yield,  77.70  bushels  per  acre,  was  harvested  from  that  plat. 

The  Honduras  variety  i)ro<luced  at  the  rate  of  61.84  bushels  and  the 
Japan  52.41  bushels  |>er  acre,  the  average  l)eing  57.5  bushels.  The  irri- 
gation j)eriod  of  this  crop  was  eighty-four  days.  Contrary  to  the  expe- 
rience of  the  two  preceding  years,  Honduras  rice  produced  the  maxi- 
mum yield,  probably  owing  to  the  fact  that  the  Japan  plats  were  all 
')lan*'^  •  ich  later  and  therefore  suffered  from  storms,  cool  nights, 
ir  '    -     >     *"  >ts.     AVhere  the  two  varieties  were  sown  on  sod  land 

iT^'^ *'  •      conditions  Japan  nuide  a  much  better  yield.     Ilon- 

''^  .ii.u  for  the  country  from  which  the  seed  came,  and 

••»"  •    'V  var'«»*v   ^'  ^^    uw.put»Y  introduced  from  that  country 

rn^'^r-*  .—       yy^,  »rtrieties,  which  are  the  onlv  kinds 

'  eflv  descril^ed  as  follows: 


*  •  -  — 


11^ 


-      .<  L 


t..>    .1....    i  thick  hull,  and  heavy  grain.    It  is  not  so 

'm*  straw  is  smallor  and  jjreon  when  the  grain  is  ripe. 

Mr.  Topr^i^  js;  small.    Since  the  grain.s  do  not  break  so 

*<•«»  than  tlie  Honduras.    The  market  priee  for 

r.  <«  iiu»v  .t V..-  .tian  for  Honduras,  hut  tlie  yield  is  greater. 

U1...1  has  a  larire  grain,  a  tall,  stiff  stalk,  and  is  not  so  easily  blown 

arietios  liavo  tlieir  advantages  and  disadvantages.     Our  expert- 


mentR,  based  upon  two  years'  tests,  proved  that  Japan  is  well  adapted  to  our 
soil  and  climate.    Japan  may  be  planted  later  than  Honduras  with  good  results. 

The  character  of  the  soil  of  the  Prairie  Longue  and  Grand  Prairie 
regions  of  Arkansas,  which  have  Iwen  found  especially  adapted  to  rice 
culture,  are  thus  described : 

The  low,  level  character  of  the  land,  the  stiff  texture,  and  impervious  subsoil 
are  peculiarly  favorable  to  holding  water  during  irrigation,  thus  economizing  the 
amount  necessary.  The  ground  dries  immediately  jifter  the  water  has  been 
turned  off,  so  the  binder  and  team  will  pass  over  it.  An  abundant  supply  of 
pure  w^ater  can  be  se<'ured  from  wells  ranging  in  depth  from  KM)  to  200  feet. 
The  geological  formation  is  su«*h  that  the  lift  is  not  usually  more  than  from  20  to 
40  feet.  Delta  lands  of  the  Mississippi  and  those  of  the  rivers  of  the  Carolinas 
and  Cieorgia  produce  a  fine  grade  of  rice,  which  reaches  the  market  early  and 
brings  fancy  prices.  However,  in  many  cases  these  hmd.*^'.  are  not  adapted  to  the 
use  of  the  improved  machinery,  conscfiuently  tlie  exi>ense  of  growing  the  crop  is 
greater  than  that  of  the  prairie  lands. 

The  alluvial  lands  of  south  Arlvansas  are  In  m.Miy  places  adapted  to  rice 
culture.  Pure  warm  water,  with  nitrat(\s  and  other  soluble  plant  food,  can  be 
taken  from  lakes,  ponds,  bayous,  and  rivers  at  very  little  expense. 

It  is  stated  that  the  lands  which  are  now  devoted  to  rice  are  lands 
that,  owing  to  hick  of  drainage  and  reclamation,  were  not  adapted  to 
other  field  crops  and  were  almost  exclusively  used  for  grazing.  A 
fanner  planted  40  acres  of  bottom  land  lying  ailjacent  to  Bearskin 
Lake  with  rice  in  order  to  determine  whether  irrigation  would  kill 
nut  grass,  which  was  very  abundant  in  the  field,  and  at  the  same  time 
produce  a  crop  of  rice.  The  experiment  w^as  successful  and  an 
average  yield  of  4r>^  bushels  of  rice  j^er  acre  was  stH'ured. 

The  time  of  planting  larg(4y  depends  upon  the  season,  but  it  is 
recommended  that  for  southein  Arkansas  the  crop  be  j)laiited  as  soon 
as  all  danger  of  frost  is  over  and  the  ground  warm  enough  to  germi- 
nate the  seed,  which  will  usually  be  from  Apiil  1  to  May  15.  Hon- 
duras should  be  planted  earlier  than  Japan,  which  may  be  sown  any 
time  until  Mav  15. 

So  far  few  insect  pe-ts  np.d  fungus  di.>ca.-e=^  ari<l  no  noxious  weeds, 
except  red  rice,  have  appeaivcl  in  i\u\  rice  fiehls  of  the  State. 

Red  rice,  according  to  Dr.  S.  A.  Knapj),  '•  is  so  called  from  the  red 
color  of  the  grains.  In  mo^t  cases  the  grain  is  coloied  a  dark  red 
through  the  entire  >ub>tan('e.  In  otiier  instances  seeds  may  present 
any  shade  of  color  between  the  red  and  the  white:  aj[i:ain,  onlv  the 
seed  coat  contains  the  coloring  m;*tter,  and  in  this  case  the  grain 
comes  from  the  mills  clean  and  white,  or  with  little  stri[K\s  of  red 
where  the  coat  has  been  im])erfectly  removed.*'  The  presence  of  a 
few  gi'ains  of  I'ed  rice  in  milled  rice  lowers  its  grade  and  reduces 
its  price.  It  is,  therefore,  important  to  keep  red  rice  out  of  rice 
fields. 


8 

In  order  to  keep  red  rice  from  the  rice  field  it  is  advised  to  grow 
a  few  acres  isolated  and  planted  on  sod  or  new  land  for  seed,  and  to 
select  the  largest,  earliest,  and  best  heads  for  the  next  crop.  AVhen 
red  rice  appears  the  field  shonld  be  plowed,  disked,  and  harrowed  as 
soon  as  the  crop  is  harvested.  If  the  land  is  dry  and  hard,  flooding 
will  germinate  many  of  the  seeds,  which  will  then  be  killed  during 
the  winter.  Other  seed  germinating  in  the  early  spring  may  be  killed 
by  spring  plowing.  AA'hen  red  rice  has  obtained  a  firm  hold  in  the 
field,  some  other  crops  should  be  grown  until  the  weed  has  disap- 
peared, and  if  the  land  is  too  low  and  acid  to  produce  good  crops, 
it  may  be  fall  plowed  and  left  in  fallow  until  spring,  plowed  again, 
fallowed  until  midsummer,  and  then  j)lowed  for  a  crop  of  rice. 

Suggestions  regarding  methods  of  culture  adapted  to  Arkansas 
<*onditions  are  given  in  the  bulletins  from  which  this  article  is  coni- 
piled.** 

GROWING  SEED  POTATOES  UNDER  MULCH.^ 

E.  A.  Emerson,  of  the  Nebraska  Experiment  Station,  1ms  reported 
an  interesting  comparison  of  the  value  for  seed  purposes  of  potatoes 
grown  under  mulch  with  those  grown  with  ordinary  cultivation  under 
like  conditions,  which  indicates  that  the  mulch  method  offers  a  con- 
venient and  practical  means  of  ])roducing  good  home-grown  seeds 
under  Nebraska  conditions.  The  theorv  of  the  method  and  the 
results  obtained  in  the  comparative  tests  are  thus  stated: 

Pdt.-itoes  iwr  t\  cool-wenther  crop.  It  is  1kh;uuo  of  tliis  thnt  they  succeed  so 
weU  in  the  fnr  lun'tli.  Moreovor,  iK)tat()os  nniuire  for  their  best  development 
fiiirly  uniiorin  conditions,  esiK.H'iuUy  as  ro?^ards  S4)il  moisture  and  soil  temi)era- 
ture.  This  beinj^  the  ease,  why  should  not  i)otjitoes  gn'-wn  under  a  litter  mulch 
be  <^s[>eriaUy  well  developeil  and  therefore  malve  strong  seed?  The  soil  beneath 
a  muMi  not  only  has  a  moderately  low  temperature  durinjj:  summer,  but  its 
temi»erature  is  also  exceptionally  uniform,  varying  n(»t  more  than  a  dej?ree  or 
t\^o  between  day  and  nijj^ht  and  only  a  few  dejrrees  from  <lay  to  di:j-.  The  soil 
moisture  beneath  a  goo^l  mulch  is  also  more  abundant  and  juuoh  more  nearly 
unitVjrm  in  amount  th.ui  in  case  of  bare  j^round,  even  thoujjh  t'le  latter  is  given 
f^ood  tillage. 

The  value  for  seed  purposes  of  tubers  grown  under  a  litter  mulch  has  been 
tested  during  two  seaisons  at  the  experiment  stati'.ni.  In  VM)^  a  plat  of  potatoe'^> 
was  mub'hed  with  straw  and  an  adjoining  plat  was  given  careful  cultivation. 
The  soil  of  the  two  plats  was  practically  uniform  and  the  seed  planted  on  the 
two  plats  was  tala>n  from  the  same  lot  of  tulx^rs.  Seed  was  saved  from  the 
mulched  ar:d  cultivated  plats  separately,  kept  under  the  same  conditions  during 
winter,  planted  on  adjoining  plats  in  the  spring  of  1005,  and  given  identical 
cultiviition  during  the  sunnner.  In  IJMKJ  the  experiment  was  repeated  with 
setHl  grown  in  nndched  and  in  cultivated  ground  the  year  before.  The  same 
prei-autions  were  ol)served  as  in  the  first  test.     TTidform  seed  <\'as  used  to  start 


«  Soe  also  U.  S.  Dept.  Agr.'  Farmers.  Hul.  110. 
fr  Compiled  from  Nebraska  Sta.  liul.  U7, 


9 

with  in  1905.  The  seed  saveil  from  the  mulched  and  from  the  cultivated  plats 
was  tJiken  as  it  came,  without  selection,  and  was  Ijept  over  winter  under  the 
same  conditions.  Both  l^inds  of  seed  were  cut  in  the  i^amc  way,  planted  in  the 
same  way,  on  adjoininj?  plats,  and  treated  alike  as  regards  tillage,  spraying,  etc. 
Under  these  conditions  any  constant  differences  in  yield  between  the  two  i^lats 
must  he  ascribed  to  the  effect  of  the  methods  of  culture  employeil  the  previous 
season.  The  yields  obtained  from  the  mulched  and  from  the  cultivated  seed 
were  as  follows :  Cultivated  seed,  384  pounds  in  1905 ;  umlched  seed,  503  i>ounds 
in  1905;  cultivateil  seed,  123  pounds  in  11K)6;  nmlched  seed,  174  i)ounds  in  1900. 
The  use  of  seed  that  had  been  grown  under  a  mulch  the  preceding  year 
increased  the  j'ield  of  pot;»toes  47  per  cent  in  1905  and  41  per  cent  in  1900.  If 
further  tests  confirm  the  results  reported  here,  it  would  seem  that  mulching 
might  IKJ  used  for  the  production  of  high-grade  seed  potatoes  at  home.  More- 
over, mulching  usually  results  in  increased  yields  if  properly  handled.  Mulch- 
ing iwtatoes  on  a  large  scale  is  of  course  impracticable,  but  most  farmers  could 
easily  mulch  enough  of  Iheir  potato  field  to  produce  the  seed  that  they  would 
re<iuire  the  following  year,  and  in  doing  so  they  would  not  necessarily  increase 
the  cost  of  production  per  bushel. 

The  method  migh  be  tried  with  advantage  in  other  regions  than 
Nebraska,  where  warm,  dry  seasons  prevent  the  production  of 
vigorous  seed  by  ordinary  methods. 

MANURE  AS  A  SUMMER  MULCH  IN  FORCING  HOUSES.<» 

In  experiments  made  by  G.  E.  Stone,  of  the  Massachusetts  Experi- 
ment Station,  it  was  found  that  the  practice  common  among  those 
engaged  in  forcing  vegetables  under  ghiss  of  allowing  the  soil  of 
beds  to  become  very  dry  during  that  portion  of  the  season  when  the 
houses  are  not  in  use  has  an  injurious  effect  on  the  growth  of  lettuce 
by  increasing  the  activity  of  the  "'  drop  ''  fungus  in  the  soil  and  the 
extent  of  infection  in  the  succeeding  crop  of  lettuce.  Other  injurious 
effects  were  also  observed  w  hich  were  "  manifested  in  a  stunted 
growth  and  abnormally  colored  and  worthless  crop/'  Doctor  Stone 
therefore  recommends  that  the  soil  of  houses  used  for  forcing  lettuce 
should  never  be  allowed  to  become  too  dry  in  summer,  and  explains 
that  "  if  such  drying  occurs  the  soil  can  be  entirel}^  renovated  by 
applying  hot  water  or  steam  to  it/' 

The  Ohio  Station  reports  experiments  begun  three  j-ears  ago  to 
determine  ''  what  effect  the  use  of  strawv  manure  would  have  on  the 
soil  when  used  as  a  mulch  during  that  part  of  the  summer  when 
crops  are  not  growing  in  the  greenhouses,''  which  gave  results  bearing 
upon  the  question  of  the  advantage  of  keeping  greenhouse  soils  moist 
in  summer. 

The  manure  was  applied  as  soon  as  the  tomato  and  cucumber  vines  were 
removed  from  the  houses,  or  about  the  first  of  August.  It  was  put  on  to  a 
depth  of  from  5  to  G  inches  and  spread  evenly  over  the  entire  surface  of  the 
beds.  As  soon  as  it  was  on,  water  was  applied  in  the  form  of  a  spray  until 
the  manure  and  soil  were  thoroughly  wet. 
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Tho  object  of  tliiR  wetting  was,  flrgt,  to  loach  the  fertility  of  the  inaimre  Into 
the  soil,  and,  second,  to  wet  the  soil  suilioieutly  «o  that  with  tlie  strawy  mulch 
it  would  remain  moist  for  several  diiys.  The  oi>eratiou  of  watering  was 
'  relocated  as  often  as  needed ;  two  or  three  times  a  week  in  hrlght  weather. 
When  It  came  time  to  plant  the  lettuce,'  ahout  the  middle  of  Septemher,  the 
coarse  part  of  the  manure  was  removed  from  the  IhhIs  and  carried  outside.  The 
finer  portion  of  the  manure  was  worked  into  the  soil  at  the  time  of  spading. 

It  was  noticeahle  that  the  soil  which  had  been  treated  with  the  mulch  was  in 
excellent  mechanical  condition  when  it  was  worked  up  for  the  first  crop.  There 
were  no  lumi)s,  as  there  often  are  in  soil  which  has  been  allowed  to  bake  in  the 
sun  for  weeks  at  a  time.  It  was  also  darker  in  color  than  unmulched  soil.  The 
lettuce  plants  which  were  planted  in  this  soil  startwl  off  nic*ely  and  grew  rapidly 
and  satisfactorily  in  every  respect.  No  further  application  of  manure  or  fertil- 
iser of  any  kind  was  made  for  the  second  and  third  crops  of  lettuce.  The 
gi'owth  of  tliese  croiw  was  >eiy  satisfactory,  as  was  that  of  the  first  crop. 

The  method  gave  such  favoriil)le  results  at  the  station  that  a  prac- 
tical grower  of  forcing-house  vegetables  was  induced  to  try  it. 

Taking  the  results  of  the  station  tests  for  the  two  seasons,  together  with  the 
results  secured  by  the  [practical  grower]  for  the  same  length  of  time  and  glean- 
ing what  information  it  lias  been  i)ossible  to  obtain  fnmi  various  sources,  the 
station  does  not  hesitate  to  recommend  this  treatment  for  soils  which  are  to  l>e 
used  for  vegetable  forcing.  It  must  l)e  borne  in  mind,  however,  that  no  half-way 
or  slipsho<l  methods  of  using  the  umlch  will  give  satisfactory  results.  There 
should  Ik*  sutticient  fertility  in  the  manure  to  furnish  enough  i)lant  food,  when 
Icac-hed  into  the  soil,  to  supply  the  thrtn?  crops  of  lettuce.  The  (pmntity  of 
nmnure  must  be  sufficient,  also.  At  least  r>  or  0  inches  should  be  applied.  A 
considerable  quantity  of  coarse  material  in  the  manure,  such  as  straw,  corn 
stover,  etc.,  Is  an  advantage.  Fresh  manure  has  been  used  at  the  station  each 
time,  and,  while  we  have  had  no  chance  to  see  the  effect  of  the  use  of  the 
well-rotted  manure,  we  are  satisfied  with  ire^^h  manure,  as  we  know  that  it 
will  give  good  results. 

Where  !t  is  the  practice  to  mulch  the  cncun»l)er  or  tomato  crop,  the  manure 
used  for  thtit  purjwse  can  l>e  left  on  and  more  added,  providi>d  the  cucund)ers  or 
tomatoes  have  be<Mi  free  from  disease.  In  case  these  croi>s  have  been  diseased, 
it  would  be  advisable  to  remove  the  mulch  used  on  them  and  apply  new. 

Frequent  s])rinkling  of  the  manure  on  the  beds  is  very  essential. 

AVhen  it  comes  time  to  put  in  the  first  crop,  if  the  soil  Is  in  niH?d  of  humus. 
*im  entire  mulch  may  be  spaded  into  the  soil,  but  most  greenhouse  soils  do  not 

•od  the  addition  of  so  much  coarse  material.  Where  the  soil  is  fairly  well 
iipplied  with  humus,  the  coarser  part  should  be  taken  off  and  removed  from 
i»<*  hou^"^    ind  the  finer  portion  worked  into  the  soil. 

Ch.  ti.j;  ^h«f  the  greenhouses  in  which  the  mulch  was  used  were 
.ery   '1'       '  '*'     ''>*^*"'»e  disease  *•  would  lead  us  to  expect  beneficial 

vifhw     ..  ,   ill  ro^njttf  ^rom  the  proper  use  of  summer  mulch 

••  .-,1   /  '      •         ^      )f  lettuce.*'     If  the  use  of  mulch  has 

'■i^>  bcxioikvitt  ^  lie VI  .-  vh^'-'u^  -liseases,  it  is  entirely  a  preventive 
•»'»a.sure  and  not  a  cu-  ^ either  this  method  nor  any  other  will 
ont  lomnorp  -vl|ir.i      »^aiis  '^vom  bfid  uietliods  of  handling  the 
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BSaVZWAL  OF  013  eTi/CSA%BS.^ 

F.  H.  Ballau,  of  tlie  Ohio  EKj^eriinent  Station,  maintains  that  old 
SM^eoted  ^rcliards,  wliich  hav^  been  overgrown  with  weeds  and 
brambles  aiad  have  become  not  only  worthless  but  a  menace  to  new^ 
•wellicaned-for  oreliards,  may  be  "  renewed  ''  so  that  they  may  be  a 
valoahle  soiu?ee  of  fruit,  especially  wliil^  new  orcliards  are  coming 
into  bearing. 

Instead  of  these  orchards  being  destroyed  to  prevent  the  spread  of 
diseases  and  noxious  weeds  to  newly  planted  orchards  he  explains 
iow  they  flaaj^  be  renewed  in  such  a  way  that  the  injurious  insects  and 
diseases  may  be  effectually  and  easily  coml^ated  and  controlled,  and 
the  old  trees  made  to  produce  fine  fruit  for  home  and  market  while 
the  young  fruit  trees  are  growing. 

Mr.  Ballou  explains  at  the  outset  tliat  ''  renewal  is  a  reversal  of  the 
generally  prevailing  idea  of  '  pruning  up  '  old  trees.  It  is  distinctly 
a  process  of  '  pruning  down.'  " 

The  tyi^  of  trees  with  wUieU  renewal  is  not  praeticj^ble  is  that  type  whose 
heads  hav^  been  formed  at  an  extreme  height  from  tlie  ground,  and  whose 
naked  branches,  from  tJiat  elevated  point  of  dlvergenee.  extend  many  more 
feet  ui)ward  and  outward  with  no  intervening  smaller  branches.  Usually  a 
tree  that  was  originally  headed  moderately  low,  and  whose  lower  branches  are 
in  good  condition,  can  be  successfully  renewed. 

Cut  out  the  topmost  branches  the  first  season  of  renewal,  leaving  all  healthy 
Bide  branches.  The  next  season  tliesi*  horizontal  branches  may  have  their 
extreanities  lopped  back  witli  the  pruners  in  such  a  way  as  to  promote  a  uniform, 
weU  Founded,  symmetrical  head  or  top. 

It  will  be  necessary  to  saw  large  branches  first  on  the  under  side,  then  on  the 
-Upper  side,  a  few  inches  fartlK^r  out  or  up  the  branch  in  the  direction  of  its 
growth.  This  allows  the  branch  to  break  oJf  without  splitting  the  part  remain- 
ing. A  second  cut,  at  an  angle,  can  then  be  made  without  ditliculty.  leaving  a 
smooth,  clean-cut  stub. 

All  wounds  should  be  dressed,  a  few  weeks  after  cutting,  with  a  thick  paint 
made  of  pure  white  lead  and  boiled  linseed  oil. 

The  l)enefits  of  lieading  back  will  be  lost,  in  time,  unless  the  work  be  foUowed 
up  by  annual,  discriminate  thinning  of  the  new  shoots,  and  cutting  back  of 
those  selected  for  future  fruit  bearing. 

Kenewal  of  orchards  may  profitably  be  accompanied  by  the  addition  of  stable 
manure,  either  worked  into  the  soil  beneath  the  extremities  of  the  branches,  or 
allowed  to  remain  upon  the  surface  to  be  cx>vered  later  with  sli'aw  or  other 
coarse  material  applied  as  a  mulch.  U'he  combination  of  renewal  and  fertiliza- 
tion will  work  wonders  in  the  rejuvenation  of  many  old  orchards  long  consid- 
eretl  unprofitable  and  valueless. 


o  Compiled  from  Ohio  Sta.  Hul.  180.     Hch?  also  U.  S.  Dept.  Agr.,  Farmers'  Bui. 
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INJURY  BY  BORDEAUX  MIXTURE.- 

Wliile  it  is  recognized  that  Bordeaux  mixture  is  the  most  efficient 
fungicide  now  known  for  combating  many  diseases  of  fruit,  partic- 
ularly those  of  the  apple,  evidence  has  been  collected  by  the  New  York 
State  Station  which  shows  that  it  is  not  a  perfect  application  for  use 
in  apple  orchards,  since  under  certain  conditions  the  mixture  itself, 
even  when  made  and  applied  with  extreme  care,  may  spot  the  leaves 
and  mark  or  deform  the  fruit. 

On  the  foliajro,  Bordeaux  injurj'  greatly  resembles  the  leaf  spot  supposed  to 
be  caused  by  fungi.  Dead,  brov/n  siwts  first  appear,  which  may  be  small, 
circular  or  roundish,  or  larger  and  of  irregular  shape  as  though  several  small 
fipots  had  run  together.  The  living  and  dead  tissue  are  separated  by  a  distinct 
line,  so  that  the  spotting  is  very  cons])icuous.  I^ater.  if  the  injury  is  severe, 
the  leaf  turns  yellow  over  more  or  less  of  its  surface  and  finally  drops  off  as 
in  natural  falling.  Many  of  the  orchardists  reporting  place  the  amount  of 
defoliation  during  1005  at  one-half  or  more  of  the  leaves ;  while  in  a  few 
instances  nearly  all  of  the  first  leaves  fell. 

On  the  fruit  the  injurj-  first  appears  as  minute,  round,  black,  or  brown  spots 
or  specks,  less  than  pin-head  size,  which  are  clustered  either  (1)  at  the  apex 
of  the  fruit  if  the  injury  results  from  spraying  before  the  little  fruits  have 
turned  down,  or  (2)  at  the  base  of  the  fruit  if  the  injury  results  from  later 
sprayings.  Subsequently  the  characteristic  "  spray  russeting  '*  or  *'  cork  rus- 
seting  "  appears.  The  plant  cells  injured  by  the  spray  form  thick,  corky  tissue, 
which  roughens  or  russets  the  apple,  the  extent  of  the  marking  varying  with 
individual  fruits.  These  characters  give  the  fruit  the  appearance  of  having 
been  attacked  by  a  fungus.  Brightlj'  colored  fruit  is  much  marred,  lx)th  by 
the  russeting  and  bj'  a  decreased  brilliance  of  the  unsi)otted  areas.  Badly 
injured  specimens  are  always  more  or  less  distorted  in  shape,  the  affected 
areas  being  usually  shrunken.  Occasionally  unsightly,  teat-like  malformations 
are  produced,  or  gaping  cracks  in  half-grown  fruits  which  heal  over  as  the  fruits 
develop,  leaving  rough  sunken  scars. 

These  injuries  affect  the  keei)ing  qualities  of  the  fruits  to  a  marked  extent, 
the  moisture  being  rapidly  given  off,  in  dry  rooms  or  cellars,  through  the 
corky  tissue,  so  that  the  flesh  below  shrivels  or  becomes  mealy,  or  in  extreme 
cases  may  turn  brown  as  if  bruised  or  exposed  to  the  air.  In  such  cases  decay 
sets  in  rapidly.  With  late-keeping  apples  this  phase  of  the  injury  is  very 
Important,  as  the  keeping  quality  Is  affected,  no  matter  how  slight  the  i-usseted 
area. 

In  cold  storage  the  depreciation  of  russeted  apples  is  not  very  rapid,  but  such 
fruit  is  not  wanted  l)y  retailers,  as  it  keeps  very  poorly  when  brought  from 

orage  into  a  drj-  atmosphere. 

Certain  injuries  to  foliage  and  fniit  may  be  confused  with  Bordeaux  injury, 
hr^nori^  '-— loUi     b"»*e  are  ix)ints  of  difference  easily  separating  them. 

^s  jcixeci,  ii.^wjod  of  preventing  the  injury  has  not  been  devised, 
3ut  J.  P.  Hedrick  and  F.  IT.  Hall,  of  the  New  York  State  Experi- 
>>"nt  Station,  give  the  following  suggestions  which  will  aid  in  reduc- 
•i  r  it: 


o 
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(1)  Distinguish,  In  spraying,  between  varieties  very  susceptible  to  spray 
injury  and  those  resistant  or  less  susceptible.  Among:  such  susceptible  varie- 
ties, whicli  must  be  sprayed  with  great  care,  are :  Baldv.in,  Hen  Davis,  Graven- 
stein,  Jonathan,  Rhode  Islajul  Greening,  Twenty  Ounce,  Wagener,  Wealthy, 
Yellow  Newton,  Yellow  Transparent.  Among  those  less  susceptible  are: 
Alexander,  Esopus  Spitzenbnrg,  Fall  Pippin,  Ilubbardston,  Northern  Spy,  Red 
Astrachan,  Red  Canada,  Rome,  Roxbury,  Tolman  Sweet,  Tompkins  King,  Yel- 
low Beliflower. 

(2)  Varieties  resistant  to  scab  should  receive  light  applications  of  Bordeaux, 
especially  If  they  are  very  susceptible  to  injury  by  the  '^•oppor  sulphate.  Among 
such  scab  resistant  varieties  are:  Alexander,  Ben  I>avis,  Gano,  Ilubbardston, 
Oldenburg,  Red  Astrachan,  Rome,  Roxbury,  Sutton,  Toniplcins  King,  Tolman 
Sweet,  Wealthy,  Yellow  Newton,  and  Yellow  Transparent. 

(.3)  It  will  probably  be  best  to  use  le.^s  copper  sulphate.  On  this  i)oint  it  is 
not  possible  at  present  to  spealv  positively.     *     *     * 

(4)  An  excess  of  lime  will  not  prevent  Bordeaux  injury  nor  greatly  lessen  it ; 
therefore  it  is  not  advisable  to  use  more  than  one  part  of  lime  to  one  part  of 
copper  sulphate  in  making  the  mixture. 

<•"))  Use  moderation  in  spraying.  Since  the  injury  increases  with  the  amount 
of  copper  sulphate,  an  excessive  application  tliat  loaves,  by  evaporation,  larger 
amounts  of  the  chemicals  on  the  tree  will  bo  more  harmful  than  lighter  applica- 
tions. Spray  to  cover  the  foliage  and  fruit  with  a  thin  film  and  yet  not  have 
the  trees  drip  heavily. 

(G)  Avoid  spraying  in  rainy,  foggy,  damp  weather.  Applications  made  just 
before  showers  are  quite  certain  to  produce  injury ;  hence  tlie  Bordeaux  mixture 
should  be  used,  as  far  as  possible,  only  in  dry  weather.  If  necessary  to  spray 
in  wet  weather  it  may  be  advisable  to  increase  slightly  the  proportion  of  lime 
In  the  mixture. 

In  general  it  is  pointed  out  that  while  spray  injury  is  a  serious  mat- 
ter, apple  scab  is  worse,  and  "  no  fruit  grower  can  afford  to  give  up 
the  use  of  Bordeaux  mixture  in  fighting  apple  scab," 

GLUTEN  FLOURS  AND  SIMILAR  FOODS.« 

'Wlien  wheat  flour  is  made  into  dough  and  frequently  washed,  pre- 
ferably in  running  water,  the  starch  may  be  removed,  leaving  behind 
a  tenacious  gummy  mass  known  as  ghiten,  which  contains  practically 
all  of  the  nitrogenous  material  originally  present  in  the  flour.  This 
may  be  dried  aud  ground  or  manipulated  in  vaiious  ways,  and  gluten 
goods' are  maiuifactured  on  a  connnercial  scale  and  sold  under  such 
names  as  wheat  gluten,  gluten  flour,  etc.  The  experiment  stations 
have  examined  such  goods,  which  are  widely  ii.sed  by  pei'sons  suffering 
with  dial>etes  and  others  who  are  compelled  to  exclude  starch  from 
their  diet,  and  it  has  been  found  that  they  vary  very  greatly  in 
quality.  For  instance,  some  of  the  products  examined  by  the  Maine 
Experiment  Station  were  found  to  contain  practically  the  same 
amount  of  protein  and  only  a  very  little  less  starch  than  ordinary 

o  Compiled  from  Connecticut  State  Sta.  Kpt.  lOOC,  pt  2,  p.  153;  Maine  Sta. 
Buls.  55  and  75. 
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wheat  flour,  wliilo  other  goods  showed  a  high  percentage  of  protein 
and  a  low  carbohydrate  content. 

An  extended  stud^'  of  the  composition  and  nutritive  value  of  gluten 
flours,  gluten  bread,  and  similar  goods,  nut  products,  soy-bean  meal, 
and  other  conmiercial  diabetic  foods  and  homemade  gluten  rolls  and 
soj'-bean  rolls  was  recently  carried  on  by  the  Connecticut  State 
Experiment  Station.  According  to  A.  L.  AVinton's  report  of  this 
w^ork,  all  the  samples  of  flour  and  meal  examined,  except  the  wheat 
and  barley  goods,  the  so^^-bean  meal,  almond  meal,  nut  meal,  and  the 
floui's  pur|>orting  to  be  made  from  milk  casein,  ""  were  shown  by 
microscopic  examination  to  be  wheat  products.*^ 

The  samples  with  less  than  15  ixn*  cent  of  protein  had  tiie  appearance  of  beinpj 
untreated  mill  products  with  or  without  the  bran  coats  and  jjerni.  Some  were 
grittj' — that  is,  felt  roiifrti  between  the  fingers  as  compared  with  ordinary'  wheat 
flour,  which  feels  soft  and  sniootli.  The  starch  Avas  nearly  or  (piite  normal  in 
its  appearame  under  the  microscope,  showing:  that  it  had  not  been  gelatinized 
as  In  the  manufacture  of  true  gluten  flour. 

The  gluten  flours  and  other  flours  made  from  wheat  containing  2<>  iK»r 
cent  and  upward  of  protein  showed  under  the  microscope  flakes  ojF  crude 
gluten — i.  e.,  a  dried  mixture  of  gluten  and  starchy  matter,  the  latter  in  some 
cases  being  gelatinized.  Sonu*  of  the  sami>les  consisted  entirely  of  this  materlni, 
while  others  contained  in  addition  what  appeared  to  l)e  imtreated  flour  with 
normal  starch  grains. 

The  sami)les  claimed  to  be  wheat  and  barley.  soy-l)ean  meal,  and  almond  meal 
were  ti*ue  to  name. 

The  [commercialj  bread,  biscuit,  and  rusks  for  the  most  part  showed  under 
the  micro»coi>e  only  wheat  starch  distorted  by  cooking,  wlieat  tissues,  aud,  in  the 
case  of  those  with  high  juotein.  gluten  fljikes  like  those  found  in  the  flour. 
*  *  *  Calculated  to  the  water-free  basis,  nearly  all  the  samples  guaranteed 
to  contain  a  certain  percentage  of  protein  fulfilled  the  claims  of  the  manu- 
facturers. 

All  of  the  wheat  prei>a rations  contnlncd  a  certain  amount  of  starch,  although 
in  moHt  of  them  the  j)'jrcciit;igc  was  considerably  reduced,  'rhe  beneficial  n».sults 
from  their  use  are  n(;t  duo  solely  to  the  reduced  iK^rcenta?j:e  of  starch,  but  also 
to  the  iucTeased  i)erct»ntage  of  protein.  The  i>roducts  are  **  richer  "  or  "  heart- 
ier "  aud  the  i»atlent  eats  less  of  them.  For  example,  oi^ilnary  wheat  floiu* 
yvi+!  iiu  mIw-  —  w»  "t^i\i  of  starch  and  11  ix»r  cent  of  protein,  wliereas  some 
<  ■-  -  ^^'»'  ^*^^  "i-Mtoin  ij»»^»iif  r><)  per  cent  of  the  former  con- 

'♦'  .      .       .if*.  *    11.4  fop  pound,  the  amount  of 

'  •    '      mount,  but  the  protein  has 

'  '  '  he  preparation  contain  aw 

'^iw  wivth   (oiMMiuarter  of 
•     -  .  1-.-.  .x/iisiderable  amount 

•        M     K*  used  in  very  small 

A     "tfering  with  the  di«?ase 

a  vegetable  flour  con- 

'     THi..<-s,  such  as  may  bo  pre- 

"  «  .'Uioval   of  the  InUl*,  from 

.    ,^  *•»<?  a  por**^"   nf  the  fat.  or 

*»•  .    '    '^^  '^'v    ^ufch.    A  guar- 
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as  to  protein  and  starch  content  Bhould  be  furnished  with  each  product,  no 
that  physicians  can  calculate  dietaries  for  their  patients. 

LTbe  homemade  gluten  biscuits  and  the  houieuiade  soy-bean  meal  biscuits] 
contained  comparatively  low  perc^entages  of  nitrogen-free  extract.  Although 
the  soy-bean  biscuit  contained  about  four  limes  as  much  nitrogen- free  extract 
as  the  gluten  biscuit,  it  should  be  borne  in  mind  tliat  *  *  *  only  about 
one-third  the  nitrogen-fuee  extract  of  tlio  soy-bean  meal  is  starcli,  sugar,  and 
dextrin^  also  that  the  nitrogen-fi'ee  extract  as  given  for  the  gluten  foods  is 
too  low  owing  to  the  use  of  an  erroneous  factor  for  protein.  Witli  our  i)resent 
knowledge  it  may  I>e  safe  to  assume  that  both  biscuits  are  alK)ut  equally  unob- 
jectionable t^o  far  as  their  carbohydrate  constituents  are  concerned.  They  ai-e, 
however,  of  a  very  different  nature  as  regards  protein  and  fat,  tlie  so3'-l>ean 
biscuit  being  relatively  rich  in  fat,  whereas  the  giuteu  biscuit  is  rich  in  protein. 
Practical  trials  alone  can  decnde  which  is  the  more  wholesome.  It  seems 
probable  that  lK)th  can  bo  used  to  advantage,  thus  serving  to  relieve  in  a 
measure  the  monotony  of  the  diet. 

As  regards  the  use  of  foods  with  liftlc  or  no  starch,  the  following 
statements  are  made: 

The  necesfiitj'  of  excluding  so  far  as  possible  from  the  diet  of  diabetic 
patients  sugnrs  and  substances,  such  as  starch  and  dextrin,  yielding  sugar 
with^the  digestive  juices,  has  led  to  the  introduction  of  saccharine  and  other 
coal-tar  derivatives  and  pre]>arations  containing,  or  puri)orting  to  contain,  no 
starch  or  starch  derivatives,  or  else  diminished  amounts  of  tliese  sul)stances. 
The  craving  of  the  patient  for  sweets  is  sometimes  satisfied,  at  least  tempo- 
rarily, by  the  use  of  saccharine,  a  coal-tar  protluct  several  hundred  times  as 
sweet  as  sugar  which  is  free,  so  far  as  diabetes  is  concerned,  from  the  injurious 
properties  of  sugar,  but  the  prei>aration  of  a  harmless  1)ut  palatable  substitutt^ 
for  bread  reciuires  a  si>ecial  tlour  containing  a  relatively  small  percentage  of 
starch  and  si^ei'ial  methods  of  l)readmaking. 

So-called  dial)etic  flours  may  be  made  from  wheat  flour  by  washing  out  a 
portion  of  the  starch  and  drying.  If  the  j)rocess  of  washing  is  carried  far 
enough,  crude  gluten  is  obtained  containing  very  small  amounts  of  starch,  and 
from  this,  after  drying,  may  be  prepared  gluten  fl(mr.  Crude  gluten,  obtained 
as  a  by-product  in  the  manufacture  of  wheat  starch,  is  said  to  l>e  utilized  for 
the  i)reparation  ot  gluten  flour  as  well  as  a  concent rateil  cattle  food.  The 
removal  of  so  large  a  proiK)rtion  of  the  starch  materially  alters  the  physical 
chiiracters  of  the  flour  and  the  bread  made  from  it  is  quite  dift'cront  from 
ordinary  breacL     *     «     * 

Most  of  the  commercial  diabetic  flours,  however,  are  not  true  gluten  flours, 
since  they  still  contain  a  <-onsiderablc  amount  of  starch — some  of  them  so  much 
as  to  render  them  ixisitivcly  dangerous  for  diabetic  patients. 

Not  only  all  of  the  cereal  grains  but  also  most  of  the  st^ds  of  the  legimios, 
such  as  field  and  Lima  beans,  peris.  and  lentils,  contain  large  amounts  of  starch 
and  must  be  avoided  by  dial)etics:  the  soja  or  soy  bean,  however,  is  a  striking 
exception  as  it  contains,  wlien  ripe,  no  true  starch,  or  only  traces.  This 
legximinous  seetl  is  an  imi>ortant  food  in  Jai)an  and  is  In^ng  used  in  this  country 
for  the  manufacture  of  meal  for  the  u.«e  of  diab<»tics.     *     *     * 

The  peanut,  another  leguminous  seed,  although  very  rich  in  oil.  contains 
about  11  per  cent  of  starch,  sugar,  and  dextrin,  of  which  abtmt  lialf  is  starch. 

Most  of  the  nuts,  including  walnuts.  Brazil  nuts,  almonds,  and  filberts,  since 
they  contain  no  starch  and  only  small  amounts  of  sugar  and  dextrin  but  are 
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rich  in  protein  nnd  oil,  are  valuaMe  additions  to  the  diet  of  diabetics.  Almond 
meal  is  used  in  the  i)roi)aration  of  various  biscuits  and  bread  substitutes.  The 
chestnut  is  a  notable  excei)tion  among  nuts,  in  that  it  is  rich  in  starch  and  i)oor 
In  fat,  the  composition  of  the  shelled  nut  being  much  the  same  as  that  of  wheat 
flour;  it  is  therefore  entirely  unsuited  for  the  use  of  diabetics. 

Casein  prepared  from  skimmetl  milk  is  used  for  making  a  kind  of  bread 
entirelj'  free  from  starch.     *     *     * 

In  making  out  dietaries  for  diabetic  patients  it  should  be  lM)rne  in  mind  that 
starch,  sugar,  and  dextrin  are  all  about  e<iually  injurious,  since  starch  and 
dextrin  are  converted  by  the  saliva  and  pancreatic  juice  into  sugar  (chiefly 
maltose)  and  It  is  the  sugar,  not  the  starch  itself,  which  is  directly  injurious. 
For  example,  changing  a  poi-tion  of  the  starch  into  dextrin,  as  is  done  to  some 
extent  by  toa.*iting  bread,  does  not  render  it  less  injurious :  in  fact  it  actually 
Irastens  the  formation  of  sugar  through  the  action  of  the  digestive  juices,  since 
dextrins  are  intermediate  jn'oducts  in  the  change.  For  this  reason  the  sum  of 
the  pen  entages  of  starch,  sr.gar,  and  dextrin,  and  not  the  starch  alone,  should 
be  considered  in  valuing  diabetic  preparations. 

In  vest  ifftit  ions  like  those  noted  above  have  a  decided  value,  as  thev 
furnish  information  regarding  the  character  of  food  products  in 
^vhich  a  great  many  i:)ersons  are  interested.  It  should  l)e  remembered, 
however,  tliat  tho:se  who,  for  any  reason,  must  exclude  starch  from 
their  diet  sliould  follow  the  advice  of  a  competent  physician  and 
should  not  depend  upon  general  information  and  their  own  opinions 
in  regulating  their  food. 

LAXATIVE  PROPERTIES  OF  WHEAT  BRAN.« 

The  laxative  properties  of  bran  have  long  been  recognized  in  the 
very  general  use  of  bran  mash  to  correct  a  tendency  to  constipation 
in  farm  animals,  but  the  exact  reason  for  this  action  of  the  bran  has 
never  been  clearly  understood. 

Some  recent  experiments  by  AV.  11.  Jordan,  E.  B.  Hart,  and  A.  J. 
Patten,  of  the  New  York  State  Experiment  Staticm,  indicate  quite 
positively  that  there  is  a  laxative  action  due  to  a  soluble  phosphorus 
compound  known  as  phytin,  which  occurs  in  considerable  amounts  in 
the  bran,  for  when  cows  were  fed  bran  from  wdiich  this  compound 
had  been  largely  removed  by  washing  they  showed  a  decided  tendency 
to  constipation  besides  other  physiological  disturbances. 

The  results  obtained  in  these  experiments,  while  not  considered  in 
any  sense  conclusive,  seem  also  to  have  an  important  bearing  on 
uiman  nutrition. 

T*^  * ;  generally  believed — how  correctly  is  not  definitely  establishe<l — :that 
\>  iioie-wheat  bread  Is  a  desirable  food  for  i)ersous  of  a  constipated  habit.  This 
«ui>iK)sed  influence  is  usually  attributed  to  the  eflTect  of  the  coarser  material  ui>ou 
Mie  iieristaltic  action  of  the  Intestines.  The  outcome  of  this  Investigation  very 
•.aturally  suggested  the  thought  that  if  whole-wheat  bread  really  possesses  the 
^axatlve  properties  assigned  to  It,  this  may  be  due  to  the  amount  of  phytin  It 
.oi.vw»j,  rather  than  to  its  mechanical  condition.     ♦     ♦     ♦ 

'^  Compiled  from  New  York  State  Tech.  Bui.  1. 
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The  phosphorus  compounds  of  the  wheat  kernel  are  found  mainly  in  the 
outer  coatings  and  germ  from  which  are  derived  the  bran  and  middlings.  As 
the  bran  phosphorus  is  mostly  contained  in  the  compound  phytln,  it  is  self- 
evident  that  this  substance  exists  in  much  larger  proportion  in  the  whole-wheat 
bread  than  in  fine  flour. 

Phvtin  is  widely  distributed  in  nature  and  has  been  found  in  the 
seeds  of  the  red  fir,  pumpkin,  peas,  beans,  white  and  yellow  lupines, 
and  potatoes,  as  well  as  in  wheat. 


EMMER  AS  A  FEEDING  STUFF. 


a 


As  fully  explained  in  an  earlier  Farmers'  Bulletin  of  this  Depart- 
ment, emmer,  which  is  {>  species  of  wheat  {Tr'iticajn  dkoccurii)^  often 
incorrectly  called  speltz,  was  introduced  from  Russia  into  the  north- 
western United  States,  more  particularly  Minnesota  and  the  Dakotas, 
where  it  has  ])een  so  successful,  especiall}'  for  dry-land  planting,  tliat 
its  culture  and  use  have  assumed  considerable  importance.  J.  W. 
AVilson  and  H.  (1.  Skinner,  of  the  South  Dakota  Station,  sav  of  this 
grain  that  "although  better  adapted  to  the  more  arid  regions  [it] 
has  i)roduced  a  yield  of  (53  bu.shels  to  the  acre  on  the  low  land  of  the 
college  farm.  It  is  now  quite  generally  grown  as  a  grain  crop  and  is 
highly  spoken  of  wherever  fed  to  live  stock.'' 

The  characteristics  and  culture  of  this  crop  are  fully  treated  in  the 
Farmers'  1  bulletin  referred  to.  The  purpose  of  this  article  is  to 
summarize  investigations  recently  leported  by  the  Minnesota  and 
South  Dakota  stations,  relating  to  its  composition,  digestibility,  and 
general  feeding  value  for  ditJeient  classes  of  farm  animals. 

The  comj)osiiion  of  euniier,  as  compared  v;ith  other  connnon 
cereals,  is  shown  in  the  following  table: 

('(/inix.x'ti'K.n  (,f  (numr  aufi  other  icrcals. 


Kind  of  grain. 


Alll!l\>,t. 


Wjiter. 


ITo- 
tein. 


Fat. 


Nilro-  ! 
gen-froe  i 
extract.  ' 


Fiber.      Ash 


Uiihuskcd  ommcr  jfrain  a.s  it     Snyder,     Minn, 
came  from  the  thrasher.  s'talion. 

Do Shepard,  S.  Dak. 

i      Station. 

Husked  emmer ^  Shepard 

Emmer  husks ' do 

Wheat 

Barlev i 

Oats.* 


Puct.  ;  J\rr(. 
10.88  I     10. 5  J 


10.17  ;     11.  W 

I 


10.03 
8.12 

10.  no 

10.90 
11.00 


11.  C9 
2.39 
11.90 
12. 40 
11.80 


P(rrf. 

2.4G 

2.80  i 
1.4S  ; 
2.10  I 
1.80  j 
5.00  I 


rrr  I't. 
CO.  71 


Prr  ct. 
11.70 


I 


CI.  10       11.4.5 


70.70 
41.rvl 
71.00 
C9. 80 
69.70 


2.94 
39.02 
1.80 
2.70 
9.60 


I 


Per  ct. 

2.96 

l.W 
7.45 
1.80 
2.40 
3.00 


The  table  shows  that  iinhusked  emmer  is  very  similar  in  composi- 
tion to  oats;  the  husked  emmer  more  closely  approaches  barley  in 
chemical  composition.     In  experiments  made  by  H.  Snyder,  of  the 

a  Compiled  from  Minnesota  Sta.  Bui.  1)0;  Soutli  Dakota  Sta.  Bui.  100.  See 
also  U.  S.  Dcpt.  Agr.  Farmers'  lUil.  130. 
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Minnesota  Station,  with  sheep,  iinhusked  ommer  showed  a  high  (lige^i- 
tibility,  the  digestible  nutrients  in  100  pounds  of  enuner  as  compared 
>vith  other  cereals  iK^ng  as  follows : 

Dhjesiiblr  nutrlcntfi  in  100  poumls  of  onmcr  anfl  othrr  cf^rvah^. 


Kiii'l  of  Kraiii. 


Eramer  (unhuskcd), 

Barley , 

Oats 

Spring  wheat 


Protein. 

Fat. 

!  Carbohy- 

.   (lrate.><. 

1 

J'ouiida. 

Poiuidn. 

1 
Poimih. 

9.11 

2.14 

i          (W.  10 

8.70 

1.60 

05. 00 

9.20 

4.20 

47.  \\0 

10.20 

2.70 

'.       ay.  20 

1 

As  measured  ))y  chemical  comi)osition  and  digestibility,  as  deter- 
mined in  the  above  experiments,  emmer  should  have  a  high  feeding 
value.  Nevertheless,  in  the  actual  feeding  exix»riments  that  have  been 
made  this  grain  has  hardly  shown  as  high  nutritive  value  as  would 
be  exj^eited  from  its  composition  and  digestibility. 

Sunnnarizing  the  experiments  which  have  been  carried  on  for 
several  vears  at  the  South  Dakota  Station  with  all  of  the  more  com- 
mon  kinds  of  farm  animals,  J.  W.  Wilson  and  II.  G.  Skinner  report 
that  in  exj)erinients  in  fattening  sheep  it  iXKjuired  5.00  pounds  of 
barley  as  compared  with  7.47  pounds  of  emmer  to  produce  a  pound 
of  gain.  In  comparison  with  eight  other  feeding  rations  in  exi>eri- 
ments  with  lambs,  it  required  7.2  pounds  of  ungroimd  emmer  or 
S.3  pounds  of  ground  emmer  as  compared  with  5.3  pounds  of  corn  to 
l)roduce  a  i)ound  of  gain. 

In  fattening  exi^riments  with  range  lambs  emmer  was  fed  as  a 
siniirle  grain  and  mixed  with  corn,  barlev,  and  wheat,  half  and  half 
by  weight.  It  was  found  (hat  it  required  from  1  to  2  pounds  more  of 
emmer  than  of  the  other  grains  to  produce  a  pound  of  gain.  The 
lambs  fed  a  mixti"*<»  '^^  ''unner  and  barlev,  half  and  half  bv  weiirht, 
made  •*  l-irrr«  riii  ..,.  ^Wd  consmned  than  the  average  of  the  two 
ots  j  •  •'       nini^^'  f  w^   separately.    This  was  also  true  of 

^*'     •  ..   -  ^.       -.<-       ^    •      uimer  in  the  same  proportions  as 

tM^i  Vjp  r^mrnor  had  a  greater  feed- 
•    -•  '•-       -'  -^'"^  ^bnn  when  fed 

-         ■     >  poun<ls  more 

••-  .         »  a.d  of  barlev  or 

-  -  .  -      —  '  a  9^«in  in  weight 

• '  "    u.ued  one-third 

",'  nor  barley  or 

»>      •      r    •'         '    he  prod r^"^   ••         ^**    i  .xvt  emmer 

''^»^«^      ^  'i\     » .     — »   •     hat  t^**  ^ot 


■  --M  ■  k 


-■  avt  ..- 
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fattened  on  this  grain  made  an  SLverage  daily  gain  of  1.G9  pounds, 
while  the  lot  fattened  on  corn  made  an  average  daily  gain  of  1.84 
pounds.  During  the  grazing  ]>eriod  the  lot  fed  on  emmer  gained 
112  pounds  more  than  that  fed  on  corn.  It  required  only  5.16  pounds 
of  emmer  for  a  pound  of  gain,  as  compared  with  7.03  jDounds  of  corn 
to  produce  a  pound  of  gain  during  the  grazing  period. 

The  lot  fed  on  emmer  did  not  consume  as  much  hay  per  ix)\md  of  gain  as  did 
ether  lots,  indicating  that  tlie  huslv  of  emmer  is  a  good  substitute  for  hay. 

Emmer  produces  a  hard  fat,  about  tlie  same  as  oats,  and  as  good  a  quality  of 
meat  as  com. 

With  the  exception  of  the  eunner  lot,  the  spayed  heifers  brought  the  same 
price  as  the  ste^ers.  In  this  case  a  reduction  of  50  c*ents  i>er  hundred  was  made 
on  account  of  the  spayeil  heifer  lieing  smaller  than  the  steers  in  the  lot  which 
brought  ^  ver  hundred. 

The  lot  of  calves  fattened  on  emmer  sold  f(;r  40  cents  a  hundre<l  less  on  the 
Cliicago  market  than  did  the  lot  fattened  on  corn,  and  dressed  2  per  c«ut  less 
than  did  the  corn  lot. 

In  experiments  with  2-year-old  grade  steers  it  was  found  that  a 
pound  of  corn  was  equal  to  IJ  i>ounds  of  emmer.  Where  the  corn 
and  emmer  were  mixed  half  and  half  by  weight  the  relation  is  about 
the  same  with  a  small  increase  in  gain  in  favor  of  the  mixture.  With 
hogs  it  required  7  to  8  pounds  of  eimner,  as  against  about  5  pounds  of 
corn,  to  produce  a  pound  of  gain.  Other  experiments  showed  '*  that 
there  was  very  little  feed  for  swine  when  following  steers  fed  on 
ground  emmer/^ 

The  results  show,  in  general,  that  while  emmer  has  a  high  nutritive 
value  it  is  hardly  equal  to  corn  in  this  respect.  The  economy  of  its 
use  as  feed  will  doi:)end  upon  its  availability  and  cost. 

ROOTS  FOR  FARM  ANIMALS.^ 

Roots  as  a  part  of  the  ration  have  a  decided  value  for  all  kinds  of 
domestic  animals.  Prof.  T.  F.  Hunt  and  associates,  in  a  recent  bulle- 
tin of  the  New  York  Cornell  Experiment  Station,  in  discussing  this 
6ubje<jt,  call  attention  to  the  fact  that  their  effect  is  tonic  as  well  as 
nutritive,  and  that  ])reedei\s  and  feeders  of  farm  animals  for  exhibi- 
tion purposes  find  roots  invaluable. 

For  most  pui-poses  the  roots  are  chopi>ed  or  sliced  before  feeding.  Various 
hand  and  power  machines  are  on  tlie  market  for  this  work.  Generally  s|>eak- 
iiig,  roots  should  not  be  fed  alone,  as  they  carry  too  much  water.  A  feed  may 
varj-  from  25  to  ."iO  i)ounds  i)^r  day  for  a  thousand  pounds  of  animal,  according 
to  the  amount  of  dry  ccmoentrates  and  roughage  fed.  It  is  usual  to  put  the  cut 
roots  into  tlie  feed  box  and  distribute  the  ground  grain  over  them.  For  poul- 
try, however,  the  whole  roots  may  be  given,  allowing  the  fowls  to  pick  them. 
It  is  said  by  some  that  turnips  and  rutabagas  impart  a  flavoi*  io  milk.  How- 
ever, if  no  roots  are  in  the  milking  room  at  the  time  of  milking  and  they  are 
fed  just  after  milking  this  may  be  avoided. 


o  Compiled  from  Michigan  Sta.  Bui.  240;  New  York  Cornell  Sta.  Buls.  243,  244. 
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In  feeding  experiments  at  the  Michigan  Experiment  Station,  in 
which  roots  were  fed  at  the  rate  of  15  to  20  pounds  in  addition  to  a 
silage  and  grain  ration,  E.  S.  Shaw  and  H.  W.  Norton,  jr.,  found 
that— 

The  addition  of  roots  to  an  already  complete  ration  of  silage,  clover  hay,  and 
grain,  for  a  dairy  cow,  stimulated  both  milk  and  butter-fat  production. 

The  cost  of  the  ration,  however,  was  raised  to  such  a  degree  as  to  lessen  the 
profit  of  production,  millc  costing  4.2  cents  more  per  hundred  pounds,  and  butter 
fat  1.1  cents  more  i>er  pound,  as  a  result. 

In  case  a  large  production  is  desired,  as  in  nialiing  ri'cords,  roots  might  Iw? 
used  to  advantage. 

The  cows  gained  in  weight  more  on  the  root  ration  than  when  fed  withont 
roots,  but  the  difference  was  not  great. 

The  i>ercentage  of  butter  fat  in  tlie  milk  was  constant,  whether  on  the  **  root 
ration  "  or  without  roots. 

The  roots  and  tubers  most  commonly  used  for  feeding  farm  ani- 
mals in  this  country  are  potatoes  and  sweet  potatoes,  beets  of  different 
sorts,  mangel-wurzels,  ruta-bagas  and  turnips,  carrots,  parsnips,  and 
artichokes.  Many  analyses  of  these  roots  have  been  reported  in  pub- 
lications of  the  experiment  stations,  and  the  average  figures  given  in 
the  following  table  arc  based  upon  such  work : 

.1  vvntijc  Cffin  posit  ion  of  rootn  and  tubers. 


Kind  of  roots. 


Wator.    !  Protein. 


Artiohokcs 

Red  beets 

Sugar  beets 

Carrots 

Potatoes 

Sweet  potatoes . 

ParMnips 

Mangel-wurzels 

Ruta-bugiiH 

Turnips 


5 
5 


Per  cait. 
79.5 
8«. 
80. 
88.  G 
78.9 
71.1 
83.0 
90.9 
88.0 
90.5 


Fat. 


Per  cent. 
2.6 
1.6 
1.8 
1.1 
2.1 
1.5 
1.6 
1.4 
1.2 
1.1 


Per  eent. 
0.2 
.1 
.1 
.4 
.1 
.4 
.5 
.2 
.2 
.2 


'    Stiirch, 
I  sugar,  etc. 

I 

Per  cent. 

15.9 

8.0 

9.K 

7.6 

17.3 

24.7 

11.0 

6.5 

7.5 

6.2 


d  rates. 

Crude 

Ash. 

fiber. 

Per  cent. 

Per  CfiU. 

0.8 

1.0 

.9 

1.0 

.9 

.9 

1.3 

1.0 

.6 

1.0 

1.3 

1.0 

2.5 

1.4 

.9 

1.1 

1.3 

1.2 

1.2 

.8 

Fuel 

value  per 

pound. 


Calorics. 
360 
195 
230 
196 
365 
215 
295 
160 
190 
160 


As  will  be  seen  from  the  above  table,  the  roots  and  tubers  are 
succulent  foods — that  is,  they  contain  a  large  quantity  of  water  in  pro- 
portion to  their  nutritive  material.  Their  feeding  value  depends  in 
large  measure  upon  the  carbohydrates,  chiefly  starch,  which  they  sup- 
ply, though  the  ash  constituents  are  of  undoubted  value. 

The  data  obtained  in  investigations  reported  in  the  Cornell  bulletin 
referred  to  on  the  value  of  root  crops  for  stock  feeding  arc  based  on 
extended  experiments  on  the  total  dry  matter  yield  per  acre  of  a 
-lumber  of  the  more  important  root  crops.  The  results  obtained 
indicate  that  such  root  crops  as  mangel-wurzels,  beets,  carrots,  ruta- 
'^agas,  and  turnips  yield  a  profitable  stock  feed  under  usual  con- 
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A  greater  average  yield  of  dry  matter  per  acre  may  be  obtained  from  mangels, 
half-sugar  miiiigels,  sugar  beets,  and  ruta-bagas  than  from  an  average  yield 
of  com.  While  it  costs  somewhat  more  per  pound  to  produce  this  dry  matter, 
yet  it  is  quite  probable  that  the  higher  digestibility  and  palatability  of  roots 
offset  this  lesser  cost  of  corn.     ♦     ♦     ♦ 

Comparing  mangels  and  sugar  beets,  the  former  are  more  succulent,  while 
the  sugar  beets  produce  a  higher  average  yield  of  dry  matter.  It  should  be 
remembered,  however,  that  because  the  sugar  beets  grow  into  the  ground  they 
are  more  difficult  to  harvest,  and,  furthermore,  they  do  not  keep  so  well  as 
mangels.  It  may  seem  that  the  yield  of  sugar  beets  is  more  uniform  than  that 
of  mangels,  but  this  is  due  to  the  fact  that  the  yield  of  different  varieties  of 
mangels  varies  more  widelj-  than  that  of  the  varieties  of  sugar  beets. 

The  ruta-bagas  produce  profitable  yields  of  food  material,  and  the  fact  that 
they  are  well  adapted  to  early  feeding,  and  also  to  the  feeding  of  swine,  as 
well  as  to  sheep  and  cattle,  adds  to  their  value. 

Turnips,  as  a  general  rule,  do  not  yield  as  well  as  the  above-mentioned  roots, 
and,  furthermore,  they  are  more  liable  to  attacks  of  disease.  However,  they  are 
useful  for  early  feeding,  and  are  especially  valuable  for  sheep. 

Carrots  and  parsnips,  while  yielding  a  fair  percentage  of  dry  matter,  do  not 
yield  a  sufficient  quantity  of  food  material  to  warrant  general  planting  f#r 
stock  feeding.  However,  they  are  exceptionally  good  as  a  condimental  food, 
and  for  horses. 

The  results  of  the  experiments  carried  on  in  1904-5  at  Cornell,  the 
authors  believe,  show  plainly  that  early  planting  of  roots  for  stock 
feeding  is  desirable.  "  Ruta-bagas,  however,  may  be  planted  a  little 
later  than  the  others.  It  has  not  been  shown  that  the  more  fibrous 
and  heavier  ruta-bagas  of  a  longer-growing  season  are  less  digestible 
or  palatable  than  the  more  succulent  roots  of  the  shorter-growmg 
season." 

The  proper  methods  of  harvesting  and  storing  roots  are  obviously 
of  the  utmost  importance  in  the  use  of  such  crops  for  winter  feeding. 
The  deductions  from  the  New  York  Cornell  Station  experiments 
which  have  to  do  with  this  subject  follow : 

Roots  are  generally  harvested  by  hand,  except  in  the  case  of  the  sugar  beets, 
when  a  plow  may  be  used  to  raise  them  from  the  ground.  When  turnips,  ruta- 
bagas, and  mangels  are  grown  for  succession  feeding,  the  turnips  are  generally 
harvested  first,  before  frost.  Slight  frosts  in  the  bite  fall  will  not  injure 
ruta-bagas  or  mangels,  although  the  first  frost  should  be  a  sign  of  harvesting 
time  unless  it  be  exceptionally  early  and  very  sure  to  be  followed  by  later  warm 
weather.  In  late  summer  and  early  fall  the  tops  do  not  grow  much,  yet  the 
roots  are  developing  and  ripening  rapidly. 

lu  the  case  of  mangels,  ruta-bagas,  and  most  turnips  the  plants  can  be  pulled 
by  hand,  the  tops  twisted  off  as  they  are  pulled,  and  the  roots  piled  or  thrown 
directly  into  the  wagon.  It  is  thought  that  piling  and  afterwards  loading  Is 
less  fatiguing  than  throwing  the  roots  directly  into  the  wagon  as  pulled.  The 
roots  should  reach  their  place  of  storage  with  as  little  dirt  and  bruising  as 
possible. 

Roots  may  be  stored  in  a  cellar  or  In  a  pit  in  the  field.  The  cellar  Is  the 
better  whenever  practicable.  It  may  be  a  part  of  the  bam  structure,  or  built 
under  the  driveway  of  a  bank  bam,  or  it  may  be  built  as  a  dugout  in  a  side- 
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liHl  near  tlio  barn.  Peiiiiips  fionorete  iis  tlie  best  luatorial  for  ooustructicm.  It 
vbould  be  not  over  7  or  8  feet  deep  nud  lur^e  eiiouijli  to  hold  the  yield  or  ^^upply. 
It  is  best  to  bave  it  lo<*ated  aud  c-onstrueted  in  »ucb  a  way  tUiit  the  roots  caii 
be  dropped  iii  from  above,  preferably  through  trapdoors  iu  the  bottom  of  the 
wagon  and  the  roof  of  the  (.'ellar.  It  is  t^w^utial  that  the  walls  (if  built  in 
the  ground)  and  the  floor  liave  good  drainage*  and  that  ventilation  be  providinl 
through  tlie  toi),  and  that  tlM?  construction  be  frost  proof.  The  ventilators 
should  be  left  oik>u  imtil  sweating  has  creased,  wh(Hi  tiiey  may  bo  closed  for 
the  winter.  In  winter  the  (M?Jlar  should  be  kept  closed  as  much  as  possible  on 
warm  days.  Roots  should  be  so  placed  that  turnii>s  may  be  fed  first,  ruta-ba^as 
next,  aiKl  after  these  mang<^ls  and  carrots. 

If  stored  in  a  pit  in  the  field,  a  high,  dry' place  should  be  chosen.  If  the 
ground  is  clayey,  the  roots  should  Ix^  pla<?ed  on  top  of  tlu*  ground ;  if  it  is  gravelly 
aud  di'ahuige  is  good,  a  shallow  pit  about  5  feet  wide  aud  of  uec^jssary  length 
may  bo  shoveled  out.  The  roots  should  be  carefully  plactnl  in  a  gable-shaped 
pile  al>out  .^  feet  wide  :ind  as  l<mg  as  (H>nvouien't  A  thin  layer  of  straw  should 
then  be  laid  over  the  i)ile  and  this  covertnl  with  (j  to  8  Imhes  of  earth.  Another 
and  thicker  layer  of  straw  and  a  final  layer  of  earth  will  comi>lete  the  work. 
Veutihitors  should  be  placwd  at  intervals  of  10  or  15  feet,  which  s]iould  be  clostnl 
when  sweating  has  ceased  The  pit  should  not  be  ojH^ned  on  warm  days  in 
winter.  A  ditch  fur  drainage  should  be  cut  around  the  pit  Roots  stored  in 
this  way  do  nut  k(H»p  as  well  as  when  stored  in  a  good  cellar,  therefore  they 
should  lx»  fed  out  as  early  as  possible. 

A  later  bulletin  (Xo.  244)  of  the  New  York  Cornell  Station  gives 
iu  detail  the  best  methods  of  growing  different  varieties  of  root  crops 
for  stock  feeding. 

CABBAGE  AS  STOCK  PEED.^ 

In  a  recent  bulletin  of  the  New  York  Cornell  Station  S.  Fraser  says: 
"  In  the  seai'ch  for  good  succulent  feed  for  live  stock,  the  cabbage 
should  iK)t  be  overlooked.  For  this  purpose  the  cabbage  is  to  be 
compared  with  roots.*"  It  is  stated  that  the  only  kind  of  cablwigi^ 
grown  in  New  York  for  stock  feeding  *'  is  the  common  or  heading 
cabbage,  usually  spoken  of  as  '  cabba^re/  and  the  one  kind  which  is 
understood  when  this  term  is  used.  The  Savov  is  used  for  stock 
feeding  in  Euix>pe,  but  not  in  America,  so  far  as  known  to  the  writer, 
^hc  cabbages,  kale^,  turnips,  rape,  and  kohl-rabi  luv  closely  related. 
-*  *  *  Among  the  kales  practically  none  are  grown  in  America, 
tilthough  the  British  farmer  is  extending  his  acreage  of  the  thousand 

^eadt^d  cab))age  or  kale,  and  other  fin'iiis  are  grown  in  parts  of 
*^^urojM».  That  none  of  these  latter  are  of  value  to  this  country  hardly 
-^ms  7^'->t:n.l^  nud^  no  doubt,  in  time  some  will  receive  a  fair  trial. ■' 
4v  h  ^,.  50  tons  per  acre  of  crop  yielding  nearly  4  tons  of  dry 
.)  '•  jiiiaining  about  1  ton  of  nitrogenous  matter  was  obtiiiiied 
'^T  lell  experiments.     The  essentials  for  a  high  yield  are  a 

i     oi  ii  Awiation  to  prevent  the  soil  from  liecoming  infected  with  the 

,    s»,it  -lod  fr'"ii  New  V  u-k  Coruell  8t«.  Bui.  242. 


2S 

elub-root  fungus,  early  planting  to  give  time  for  full  growth  aiid 
deveiopmont  of  the  heads,  and  uniform  stand  of  from  seven  to  ten 
thousand  plants  per  acre. 

The  cabbage  differs  from  almost  every  other  farm  crop  in  that  its 
successful  i^roduction  is  little  influenced  by  the  type  of  soil  on  which 
it  is  grown.  It  sliows  a  wide  range  of  soil  adaptability  and  it  can  be 
grown  on  almost  any  tj^pe  of  soil  provided  it  is  well  supplied  with 
organic  matter,  is  in  good  physical  condition,  and  suj^plies  an  ade- 
quate amount  of  water.  A  loose  friable  soil  well  ])repared  by  deep 
fall  plowing  and  manured  with  10  to  20  tons  of  barnyard  manure  per 
acre  before  plowing,  followed  by  an  application  of  1,000  pounds  of 
quicklime  per  acre  after  hari*owing  in  the  spring,  is  considered  well 
adapted  to  large  yields  of  cabbage. 

The  plants  must  never  receive  a  cbei-k.  Tliree  or  four  days  after  transi)lant- 
iug  or  after  tbiuniug  they  should  receive  au  ai)i>Iication  of  5(>  iK)uud»  of  nitrate 
of  soda  i>or  acre;  this  may  he  ai)i)lieil  near  the  rows  with  a  drill  if  feasible. 
or  be  sowu  broadcast  and  harrowe<l  in  at  some  time  when  the  leaver  of  the 
idauts  are  dry.  for  if  they  are  wet  and  it  dissolv(*s  cm  the  leaves  it  will  l)um 
Ibem.  This  application  may  be  repeated  twice  njore,  at  intervals  of  from  ten  or 
fourtcHJu  days,  uuikinjr  a  total  api)lication  of  liOO  imunds  of  nitrate  of  soda  i»cr 
acre:  even  .OCO  i)ounds  may  fretiuontly  1k^  used  with  ja'olit.  No  crop  will  give 
better  returns  for  such  treat naent  and  for  clean  an<l  constant  culture.  Tlie 
nitrate  of  soda  aids  leaf  growtli  at  a  time  when  one  jjreeii  worm  may  eat  a 
cabbage  a  day,  and  forces  them  through  this  critical  i)eriod. 

The  following  varieties  were  tested  at  the  Cornell  Station  and  all 
gave  good  results:  Surehead,  Volga.  Autumn  Iving,  and  Danish  Ball. 

Volica  led  in  the  proportion  of  heat  to  total  plant,  and  it  ke]>1  lK»tter  than  Suro- 
liead  or  Autumn  King.  Autumn  King  seemed  to  Ik*  lK»(ter  suited  to  clay  loam 
soil  than  gravel  loam.  KiU'eheati  did  better  than  Autunni  King  in  19CJ4  on 
gravel  loam.     Danish  Rail  is  tlie  lowest  in  yield,  but  Ims  compact  head.     ♦     *     ♦ 

Cabbages  are  good  food  for  c.ittle,  sheep,  and  swine.  \Vh(»n  they  are  gr<n\'n  for 
Htock  feeding  it  has  not  been  a  general  practict^  t(»  remove  tluMU  from  tlie  field. 
If  it  is  convenient  f(n*  feeding  to  continue  into  early  winter  they  are  pulled  ami 
piled  closely,  then  f(Ml  directly  fi'om  the  fiebl.  When  fed  to  s1mh»p  they  are  gen- 
erally not  cut.  The  sheep  <  an  nibl>le  them  very  well.  When  fed  to  cattle  they 
slioidd  be  cut  either  by  a  cutting  machine  or  they  may  l>e  chojjped  fairly  well 
with  a  siiuare-pointed  shovel.  They  should  l)e  fed  as  soon  jifter  being  cut  as 
lK>ssible.     Sometimes  the  grain  or  chopiu^d  f<'ed  is  mixeil  with  them. 

It  is  claiuKHl  by  many  feeders  that  cal>l)ag«»s  are  likely  to  le:id  a  disagret»able 
odor  or  taste  to  th(*  milk  when  ftnl  to  dairj'  cattle.  This  maiy  be  avoided,  how- 
ever, by  feeding  just  btfore  or  just  after  udlking.  care  l^eing  taken  to  remove 
the  ndlk  from  the  presence  of  tlie  cabbage  as  suon  as  jmssibU*. 

The  following  methods  of  storing  the  cabUage  are  described  : 

Method  J. — One  <jf  the  simplest  ways  is  to  stoi-e  in  au  orchard  or  8ome  shel- 
tered i>lace.  often  alongside  a  fence  which  has  I.kh»u  made  tight  by  a  liberal  use 
uf  «traw.  The  cabbag*'  are  stored  with  their  stems  on  and  are  placed  head  down 
and  as  close  together  as  possible.  Two  or  three  tiers  are  often  nnide.  the  heads 
of  the  secoud  tier  being  i>lac*ed  ]»etween  the  stems  of  the  lower,  and  so  on,  the 
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piles  being  made  of  any  widtli  and  length  desired.  The  whole  is  <  overod  with 
leaves,  salt-grass  hay,  or  straw  and  a  little  soil,  rails,  brush,  or  litter.  Small 
unsalable  heads  when  store<l  in  this  way  in  November  will  oontimie  to  develop 
during  winter  and  frequently  sell  as  well  as  any  in  February. 

Method  .?. — Small  quantities  may  ho  storeil  by  plowing  out  two  or  three  fur- 
rows, 10  or  12  inches  deep,  on  a  well-drained  site,  and  placing  the  lieads  with 
their  stems  up  as  close  together  as  possible.  Some  i)refer  to  lay  them  but  one 
or  two  thick,  while  others  will  pile  tliem  up  2  to  2i  feet  high,  bringing  them  to 
a  point.  The  pile  is  then  covered  with  straw,  salt-grass  hay.  or  a  thin  layer  of 
straw,  and  then  several  inchgs  of  soil.  They  are  stored  hefore  freezing,  and 
when  the  soil  covering  them  is  frozen  it  may  be  covered  with  strawy  nianuie  or 
any  otlier  litter  to  keep  the  soil  frozen  until  the  (•a])bagcs  are  needed  for  sale. 

Method  3. — Large  <iuantities  are  stored  in  cabbage  houses,  tills  being  the  best 
way  commercially  fov  a  large  part  of  the  State.  The  houses  are  often  built 
alongside  the  railroad  in  order  to  fa<-ilitate  shipment,  luit  a  small  one  can  be 
built  on  the  same  princii)le  if  desired.  The  walls  are  frequently  about  8  feet 
high  at  the  eaves,  built  with  three  walls  and  two  air  sjiace-,  pa])ered  on  tlie  out- 
side, with  a  close-boarded  and  tar-pai>ered  roof.  The  l»ullding  may  he  ."iO  feet 
wid*^  and  of  any  desired  length,  with  a  driveway  through  the  center  and  well 
provided  with  ventilating  arrangements.  The  building  is  divided  into  compart- 
ments or  bins,  which  run  across  the  house  fnmi  the  driveway  to  the  wall,  one 
on  each  side.  These  are  5  feet  wide,  made  of  slats  on  4-inch  studding.  This 
permits  of  a  4-lnch  air  space  all  round  each  bin,  the  end  near  the  outside  wall 
included.  The  floor  of  the  bin  is  raised  from  the  ground  about  10  Inches,  and 
is  also  made  of  slats,  thus  securing  free  circulation  of  air.  When  the  bins  are 
filled,  the  driveway  may  be  filled  If  desired.  1'he  heads  are  cut  close,  practically 
ready  for  shipment,  and  are  piled  in  the  hins  from  the  floor  to  the  celling.  The 
filling  is  done  in  cold  weather.  If  possible,  and  care  is  reciuired  in  A'entllating  to 
keep  the  temperature  of  the  building  as  near  30°  to  35°  F.  as  possible,  oi)enlng 
during  cool  nights  and  keeping  it  closed  on  warm  days  <h'  when  cold  snaps  occur. 

Method  .). — One  or  two  carloads  may  be  stored  In  the  following  manner: 
Select  a  dry  site,  excavate  about  H  feet  deep  and  0  feet  wide  and  of  the  deslreil 
length.  Set  posts  in  each  corner  and  every  4  or  5  feet  along  the  side,  letting 
them  project  about  4  feet  above  ground  level.  Board  up  the  Inside,  10-foot 
boards  being  useful.  Set  2  by  4  Inch  rafters  on  the  studding  and  roof  with  wide 
boards,  lapping  them  a  little,  ("over  the  apex  of  the  roof  with  two  boards 
fastened  together  like  an  Inverted  V.  Bank  up  the  outside  of  the  house,  and  in 
cold  weather  cover  the  roof  with  straw  or  horse  manure. 

PASTUEING  HOGS.« 

In  a  bulletin  of  the  Mississippi  Station  E.  E.  Lloyd  discusses  the 
subject  of  hog  raising  from  the  standpoint  of  Mississippi  conditions, 
but  states  some  facts  which  have  a  wider  application,  especially  in  the 
South.  He  points  out  that  Mississippi  now  imports  about  50  per  cent 
of  the  pork  consumed  in  the  State,  while  with  the  facilities  for  pro- 
ducing cheap  feed  there  should  be  an  export  of  hog  products. 

There  are  some  features  In  hog  raising  that  should  appeal  to  every  thoughtful 
farmer.  No  other  meat-producing  animal  Is  capable  of  producing  so  many 
young  In  a  year.     In  our  mild  climate,  where  suitable  pastures  can  be  provided 

a  Compiled  from  Mississippi  Sta.  Bui.  100.  See  also  U.  S.  Dept.  Agr.,  Farm- 
ers* Buls.  5C,  p.  0 ;  8-1,  p.  18 ;  124,  p.  25 ;  and  27G,  p.  20. 


25 

for  nearly  every  month  in  the  year,  the  sow  should  farrow  twice  annually, 
producing  one  litter  in  early  spring  which  can  easily  be  made  ready  for^the  late 
fall  or  early  winter  market,  and  another  litter  in  early  fall  to  be  made  ready 
for  the  spring  market.  The  small  amount  of  cai)ital  reciuired  to  begin  with 
and  the  quick  returns  on  the  investment  should  make  hog  raising  especially 
attractive  to  the  small  farmer  with  limited  means.  The  hog  will  make  a  pound 
of  gain  on  less  food  than  most  live  stock,  and  will  profitably  utilize  the  waste 
products  around  the  farm,  dairy,  and  kitchen. 

At  present  there  is  a  strong  demand  at  very  attractive  prices  for  what  is 
known  as  the  light  market  hog,  weighing  from  J 30  to  150  pounds.  A  hog  of 
this  weight  can  easily  be  producetl  with  ordinary  care  at  from  4  to  0  months  old. 

No  man  should  attempt  to  raise  hogs  without  adequate  pastures.  For  pas- 
tures woven  wire  is  the  l)est  fencing  material,  all  things  considered.  Around 
the  field  to  be  used  for  pasture  run  a  woven-wire  fence  30  inches  high  with  three 
strands  of  barbed  wire  above.  This  fence  will  not  only  turn  hogs  but  other 
live  stock. 

For  convenience  in  preparing  the  land  and  planting  the  crojw,  it  is  best  not 
to  divide  the  pasture  up  with  permanent  fences.  When  the  crops  are  ready 
for  the  hogs,  by  using  the  hurdle  or  portable  fence  the  field  may  be  divided  into 
lots  of  any  size.  The  hurdle  fence  is  simple  and  choai)ly  made,  and  when  not 
in  use  can  be  taken  down  and  stored  under  a  shed  until  needed  again.« 

There  is  a  mistaken  idea  held  by  some  that  alfalfa,  red  clover,  rape,  and 
similar  crops  will  produce  profitable  gains  when  pastured  without  grain.  The 
practical  trials  made  at  many  experiment  stations  prove  this  not  true.  Of  the 
many  forage  plants,  alfalfa  is  one  of  the  most  satisfactory  for  hogs,  since  it 
can  be  made  a  i>ermanent  pasture  and  is  rich  in  protein,  making  an  excellent 
combination  with  corn.  The  leaves  are  tender  and  the  stem  small,  which  make 
it  easily  masticated  and  it  is  very  nuich  relisliod. 

At  the  Mississli)pi  Station  careful  tests  have  been  made  to  determine  the 
value  of  alfalfa  pasture  without  grain  for  hogs.  Pigs  ranging  in  age  from  3  to 
24  montlis  have  l)een  used,  and  the  results  of  two  years'  work  show  that  alfalfa 
is  little  more  tlian  a  maintenance  ration  for  growing  liogs  without  grain.  Satis- 
factory gains  have  always  been  securtnl  from  alfalfa  i)astures  l)y  supplementing 
the  pasture  with  from  1  to  2  per  cent  of  the  weight  of  the  hogs  in  corn  or  other 
grain. 

Cowi)eas  wltli<mt  grain  so  far  have  given  better  results  than  any  othor  crop 
for  hog  pasture.  In  one  test  the  crop  was  grown  on  thin  hill  land,  where  1  acre 
of  cowpeas  produced  350  [K)imds  of  [>ork.  In  another  test  on  rich  valley  land 
1  acre  of  cowpeas  produced  483  i)ounds  of  i>ork.  Tbe  hogs  were  put  in  the  field 
w'hen  the  peas  were  about  ripe. 

CULL  BEANS  AS  A  FEED  FOE  HOGS.^ 

Beans  arc  a  very  iin])ortaiit  agricultural  crop  in  Michigan,  the  total 
crop  ranging  botween  1,500,000  and  5,000,000  bushels  per  year.  It 
has  been  estimated  that  from  5  to  10  per  cent  of  the  total  crop  consists 
of  culls  or  damaged  beans,  the  proportion  being  influenced  by  the 
peculiarities  of  the  season  and  weather  conditions  at  the  time  of  har- 
vest. Of  these  cull  beans  about  one-half  are  i)robably  used  for  feed- 
ing purposes. 

a  For  construction  of  hurdles,  see  U.  S.  Dept.  Agr.,  Farmers'  Uul.  78,  j>.  12.  . 
ft  Compiled  from  Michigan  Sta.  Hul.  243. 
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^,  '3.  Shaw  and  A.  C.  Anderson,  of  the  Michigan  Elxperiment  Sta- 
tion, who  have  recently  studied  the  vahie  of  cull  beans  as  a  feed  for 
young  pigs  and  for  fattening  pigs,  state  that — 

Mixed  with  other  grains,  cnH  t)ean8  may  be  fed  to  sheep,  and  large  quantities 
are  used  in  tliis  State  for  this  purpose  each  year.  It  is  reported  that  they  are 
used  as  a  food  for  dairy  cows ;   they  are  also  fed  to  swine.    ♦     *     ♦ 

It  is  not  desired  to  advocate  tlie  extensive  use  of  beans  as  a  swine  fooil, 
especially  in  tlie  fattening  or  finishing  period.  Tork  from  hogs  which  have  b(»en 
fattened  quite  largely  on  beans  is  generally  soft  and  lacking  in  quality.  If  a 
considerable  portion  of  the  pork  produced  in  the  State  were  of  this  kind  it  would 
lower  prices  and  work  serious  harm  to  the  swine  industry.  It  is  generally  i-on- 
ceded  that  bean-fed  hogs  store  up  a  fat  having  a  lower  melting  point,  and  conse- 
quently a  softer  fat,  than  hogs  fed  upon  many  other  feeds,  and  that  a  consider- 
able iwrtion  of  the  element  calknl  (juality  in  pork  is  dependent  ui)on  the  melting 
ix)int  or  character  of  the  fat  stored  up. 

In  the  case  of  mutton  finished  upon  beans  no  such  criticism  has  I)een  maae, 
probably  because  there  is  relatively  less  fat  in  the  carcass  of  the  sheep,  and  its 
character  is  not  so  essential  to  the  quality  of  the  meat  as  in  the  case  of  the  pig. 

In  the  Michigan  experiments  the  cull  beans  used  were  cooked  in 
two  ways:  *'  The  one  by  injecting  live  steam  into  a  barrel  containing 
the  food  to  be  cooked,  the  other  by  the  use  of  the  ordinary  feed  cooker, 
consisting  of  a  caldron  kettle,  with  a  cast-iron  stove  as  a  jacket  for 
the  same.  A  large  variety  of  cookers  of  similar  sorts  are  upon  the 
market.  In  cooking  small  amounts,  the  kettle  gave  the  better  results, 
while  the  steam  was  more  convenient  for  larger  quantities/' 

When  cooked  beans  mixed  with  com  meal  in  the  proportion  of  3 : 4 
were  fed  for  ten  weeks  to  pigs  weighing  on  an  average  50  pounds 
there  was  an  average  daily  gain  of  0.05  pound  per  head  at  a  cost  of 
2.8  cents  i)er  pound.  ''  It  was  apparent  that  the  food  combination, 
while  it  possessed  the  ju'oper  amounts  of  carbohydrates  and  protein, 
was  not  well  enough  adapted  to  the  recjuirements  of  the  pigs  to  j^ro- 
duce  adequate  growth.  It  was  thought  that  the  introduction  of  a  less 
concentrated  food  factor  would  give  variety  to  the  ration,  and  at  least 
a  physical  composition  Ijctter  suited  to  the  age  and  digestive  powers 
of  the  pigs.''  Accordingly,  middlings  were  substituted  for  a  part  of 
iw^  l"»onv  Ml  M  M-ial  made  with  two  lots  of  five  similar  pigs  weighing 
,1   aix  i.  *^.  *^  'K)unds,  and  covering  ten  weeks,  the  raticm  consist- 

ing of  cooiv.^.1  j^v'iins,  corn  meal,  and  middlings  2:3: 2.  The  average 
Jaily  £r"^'^^  ~^  •«  1.34  i:)ounds  per  head  -per  day,  and  the  cost  of  a  pound 
^^  gaii,  '>^'=?. 

^^ytuA      ..  ,    .  'vh    ^  '1^  *v  -^  lots  of  similar  pigs  fed  a  ration  of  sour 

'»»    .     ■■"      -  •     •    -  'howed  an  avei'age  daily  gain  of  1.34 

'f  a*i«v    I    acoj5t0io.<    -ents  per  pound  of  gain. 

^  '  -■     --.Hved  beans  alone  and  mixed  with  corn  meal  1 : 1  were  com- 

f'   •        iih  pigs  averaging  150  pounds  in  weight,  three  lots  fed  l>eans 

.,v    .o^lo  IP  '-'gjif  Avepl'^^  «n  average  daily  gain  of  1.1  pounds  per 


27 

head,  4.21  pounds  of  beans  at  a  cost  of  2,53  cents  being  required  per 
pound  of  gain.  On  beans  and  corn  meal  the  average  daily  gain  was 
1.52  pounds  and  the  cost  of  a  pound  of  gain  3.25  cents,  4.1  pounds  of 
the  bean  and  corn  meal  mixture  being  required  per  pound  of  gain. 

It  wanld  appear  that  hogs  of  the  weights  and  ages  of  those  fed  in  this  experi- 
ment could  reasonably  be  expected  to  make  a  gain  of  about  a  pound  i)er  day 
on  a  ration  consisting  of  beans  only,  and  that  the  same  sort  of  hog  could  n^ason- 
ably  be  expected  to  malvc  a  gain  of  about  IJ  pounds  i^er  day  if  an  equal  amount 
of  com  were  supplied  with  the  bean  ration.  Further,  it  would  appear  that  the 
galiui  made  by  the  bean-fe<l  liogs  would  cost  about  $2.50  i>er  hundred  pounds 
and  those  made  by  the  beans  and  corn-fed  hogs  would  cost  alwut  $3.50  i>er 
hundredweight. 

If  the  cost  of  the  additional  labor  and  equipment  is  eliminated  tlie 
gains  made  from  the  beans  alone  were  cheap,  but  other  factoids  must 
be  taken  into  accoimt  and,  when  judged  by  experts,  the  bean-fe<l  pigs 
were  rated  as  being  worth  less  per  pound  than  those  fed  the  beans  and 
corn  meal. 

The  general  conclusion  from  the  inv^estigation  seems  to  be  that  cull 
beans  rightly  used  may  be  a  valuable  factor  in  pig  feeding,  but  that 
excessive  amounts  should  not  be  fed,  as  beans  have  a  tendency  to  pro- 
duce soft  pork. 

From  many  in<iuiries  and  reports  received  from  the  farmers  of  tlie  State  it  was 
known  tliat  many  were  using  beans  alone  for  fattening  swine.  Some  of  these 
told  of  large  gains  and  others  of  uusatisfaetory  ones.  Some  that  had  corn  were 
even  selling  this  and  buying  damaged  beans,  feeding  tliese  exclusively  instead 
of  making  a  combination  of  the  two  feeds.  Such  feeding  must  neoessarily  be 
accompanied  with  some  losses  of  protein,  and  from  the  standimint  of  food 
economy  is  open  to  considerable  critieism.  However,  if  the  l>eans  were  cheap 
the  practice  might  ?)e  financially  allowable.  When  any  feed  is  cheap  and  a  large 
stock  of  it  is  on  hand  there  is  a  great  temptation  to  supply  it  too  freely,  and 
to  feed  it  to  the  exclusion  of  other  feeds  which  exi)erience  and  judgment  would 
suggest. 

As  regards  methods  of  feeding  l)eans.  Professors  Shaw  and  Ander- 
son state  that — 

Beans  can  be  fed  to  swine  only  in  the  cooked  form.  The  pig  seems  to  be 
unable  to  utilize  beans  which  are  at  all  hard  or  firm,  even  though  they  have  lKH>n 
boiled  for  some  time,  hence  it  is  very  essential  that  they  be  thoroughly  [and 
carefully]  cooked.  To  snpi)ly  a  single  feed  of  half-c<K>ked  I)eans  to  a  i)en  of  hogs 
robs  them  of  their  apix^tites  and  relish  for  their  food,  if  indeed  It  does  not  put 
them  off  feed.     *     *     * 

The  amount  of  water  used  will  be  governed  somewhat  by  the  way  the  Iwans 
are  to  be  fed,  whether  they  are  to  Jin*  mixed  with  other  ft^Mls  or  fed  alone.  In 
either  case  the  water  content  of  the  ration  should  not  be  above  the  l)otlil.v 
requirement  of  the  pigs  ftnl.  In  fact,  it  is  usually  better  to  have  the  water 
content  of  the  ration  below  the  daily  re«iuirement  of  the  pig  and  then  allow  the 
pig  access  to  water  at  will  or  supply  it  regularly.  When  the  foo<l  is  excessively 
sloppy,  the  pig  is  comi)elled  to  consume  unnaturally  large  amounts  of  the  ration 
given  in  order  to  iiroperly  sui)i>ly  his  bodily  needs.     This  distends  the  stomach, 
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"unbalances  the  whole  digestive  system,  aiul  makes  a  paunchy,  ill-formed  pig, 
and  one  which  at  slauglitering  time  yields  a  very  low  per  cent  of  dressed 
carcass.  Such  feeding  is  neither  good  practice  nor  good  economy.  *  ♦  * 
All  refuse  grains  contain  mor<»  or  less  foreign  material.  Cull  beans  are  no 
exception  to  the  general  rule,  perhaps  the  most  objectionable  ingredient  being 
the  gravel  stones.  In  some  samples  there  was  from  5  to  10  per  cent  of  gravel 
stones.     ♦     *     * 

By  the  use  of  a  hand  fanning  mill  adapted  for  bean  cleaning  a  considerable 
l)ortion  of  the  stones  may  l)e  eliminated.     ♦     *     ♦ 

It  will  be  found  advantageous  to  use  some  salt  with  every  mess  of  beans 
cooked;  about  the  same  amount  as  would  be  used  for  human  food  would 
probably  be  sufficient  [but  it  must  be  remembered  that  an  excessive  amount  of 
salt  may  cause  serious  disturbance]. 

Salt  is  an  api)etizer  and  renders  the  food  more  palatable.  It  also  possesses 
laxative  proi)erties,  and  on  this  account  will  be  found  valuable  to  use  in 
connection  with  any  ration  containing  beans.     *     *     ♦ 

It  is  a  general  rule  in  all  feeding  oi»erations  that  when  any  change  is  to  be 
made  in  the  ration  of  an  animal  it  should  be  done  gradually.  This  is  especially 
applicable  in  the  use  of  a  ration  containing  any  large  quantity  of  beans. 

In  winter  feeding  it  will  be  advisable  to  supply  the  feed  while  wann,  but  in 
the  use  of  all  warm  feeds  every  pailful  used  should  be  stirred  until  at  an  even 
temi)erature  and  then  tested  with  the  finger.  It  is  a  cruel  neglect  to  supply  hot 
food  to  a  hungry  pig.  Sore  mouths,  dislike  of  food,  and  apparent  loss  of  appe- 
tite are  sometimes  traceable  to  no  other  cause.  Such  mistakes  will  sometimes 
occur  unless  the  feeder  adopts  the  plan  of  stirring  and  testing  every  pailful  fed. 

Pails  used  should  be  linsed  after  each  feeding,  and  especial  care  should  be 
taken  to  clean  the  kettle  or  barrel  after  each  cooking  and  not  allow  sour  or 
moldy  material  to  collect  about  the  food  receptacle. 

HEALTHY  POULTEY." 

Dr.  C.  A.  Cary,  of  the  Alabama  College  Station,  makes  the  fol- 
lowing suggestions  regarding  the  maintenance  of  sanitary  conditions 
in  poultry  raising  and  the  treatment  of  certain  common  poultry 
troubles,  which  it  is  believed  will  be  useful  to  those  who  are  engaged 
in  the  business  on  either  a  large  or  a  small  scale.  Pure  water  and 
wholesome  feed  are  of  course  prime  requisites.  Of  the  first,  Doctor 
Oarv  savs : 

-T-,*^»     'I'he  water  sui)ply  for  ixniltry  should  be  the  very  best.     Fresh  water 
-    .-^t^+o^iino*/-'!    ^n,ijiif%w   'iwuiui  1)0  kept  constantly  within  reach  of  the 

•      •-  ^.l^^       M-ciaUy  during  the  hot  weather.     Good  well 

u       H    avf.w..     • -xter.     Protected  earthen-ware  vessels 

»"*  »"!'  (kI  that  it  can  be  cleaned;    in 

-  t  —    .-^*ained: 

'  '  hx                      .iiti     Mi'j"Cli»  and  flesh  of  poultry. 

,..,  <^.x     .♦v  iCd  *»*.,        imii.>   fed  in  filthy  places  or  in  unclean 

^^,  ^^'^"'^     mit-if  .1.  -w.    lie  from  overfeeding  and  sour,  ferraent- 

.,  de*  -     •                ....                   hor  cause.     Especially  is  this  true  where 


■*n»in»    ofl   t>    ,.,  "^ni*     '  ^'>Uf»ir9   St**     •" 
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inastaes  or  liquid  or  moist  feed  is  used.     Some  poultrymen  use  millv  with  bread 
or  c-oarse  meal  in  it.     Millv  is  a  good  food,  but  if  given  to  cliicltens  it  must  be 
freeh  oi*  It  should  be  boiled  or  cooked  with  the  bread  or  meal  in  it  and  fed  as 
soon  as  sufficiently  cooled.     Always  feed  it  in  cleari  vessels,  not  in  too  large  quan- 
tities, and  never  leave  the  excess  to  sour.     In  feeding  milk  and  all  forms  of 
moist  feeds  to  chickens  be  sure  to  thoroughly  clean  and  boil  or  scald  out  the 
feeding  vessels  once  or  twice  per  day  during  hot  weather.     Look  well  to  the 
chicle  feeds.     Many  of  them  are  made  of  refuse  corn,  wheat,  sorghum,  and  other 
grains.     As  a  rule  it  is  best  to  make  your  own  mixed  grain  fee<ls,  and  then  you 
will  Icnow  the  quality  of  each  grain  ingredient  and  will  not  be  compelled  to  pay 
grain  prices  for  the  heavy  grit  that  is  so  plenlifnl  in  the  average  mixed  chicken 
feed.     It   is  cheapest  and   safest  and  best   for  the  health  and  growth  of  the 
chickens  or  other  fowls  to  buy  the  separate  grains  and  the  grit  and  do  your  own 
mixing. 

The  arrangement  and  management  of  the  poultry  houses  and  yards 
are  shown  to  have  a  most  important  bearing  upon  the  health  of  the 
occupants. 

Arrangement  and  management  of  houses,  yards,  etc. — The  chicken  houses 
should  be  separattnl  from  all  other  buildings,  and  all  the  sides  should  be  of 
lattice  work  or  quite  open  during  th<»  snnnner.  The  north,  cast,  and  west  may 
l)e  closed  during  late  f;ill  and  winter.  The  floors,  roosts,  and  nests  should  be  so 
arranged  as  to  l>e  readily  removed,  cleane<l,  and  disinfected.  Portable  or  mov- 
al)le  chicken  houses  are  useful  if  so  built  tliat  they  will  not  come  to  pieces  when 
moved.  In  cases  of  infection  witii  disease  germs,  or  of  infestation  with  mites, 
intestinal  parasites,  lice,  etc..  it  makes  tlie  work  of  disinfection  and  eradication 
of  parasites  more  easily  and  quickly  and  i>ermanently  done  if  the  house  can  be 
quickly  moved  to  a  new  uninfected  locality. 

Most  chicken  coops  are  too  close,  too  heavy,  and  too  inconvenient  to  clean. 
8ome  one  should  invent  a  *'  knock-down  ''  brooding  coop  that  can  iu?  cleaned 
readily,  and  one  tliat  will  not  easily  break,  and  retain  firmness  and  solidity 
when  set  up. 

The  yards  and  runs  are  usually  too  small  and  insutticient  in  numl>er.  Poul- 
trymen can  greatly  lessen  their  worlv  by  having  large  yards  or  runs  and  many 
of  thein. 

The  placing  of  2()  to  40  chickens  in  a  small  yard  (say  .")0  by  100  feet)  and 
keeping  them  tliere* eight  to  twelve  months  in  a  year  is  one  of  the  means  of 
intensifying  the  propagation  of  intestinal  i)arasites  of  all  kinds.  The  degree 
of  infestation  of  a  yard  or  run  or  i)oultry  house  dei)ends  upon  the  size,  the 
number  of  poultry  kcjit  in  them,  tlio  length  of  time  poultry  are  kept  in  them, 
and,  to  some  extent,  on  weather  conditions.  A  large  area,  as  a  yard  or  pen,  will 
not  become  alarmingly  infested  with  intestinal  or  other  parasites  as  <piickly 
as  a  small  area.  Likewise,  the  fewer  the  birds  and  the  sliorter  the  time  the 
birds  are  kept  in  a  given  place,  the  less,  in  degree,  the  infestation.  This  often 
explains  why  a  man  with  very  few  chickens  having  good  feed  and  wide  range 
can  raise  fine,  healthy  birds.  Put  when  this  same  man  attempts  to  raise  a 
large  number  on  a  small  range,  yard,  or  run,  he  fails,  and  his  chickens  are  less 
vigorous  or  healthy  and  conse<iuentIy  less  i)rofitable.  The  number  of  houses, 
coops,  yards,  and  runs  should  always  be  in  excess  of  the  innnediate  demands. 
Supi)ose  a  man  has  yards,  runs,  houses,  and  coops  for  three  different  lots  of 
chickens.  lie  should  at  leiist  have  three  extra  yards  and  runs  into  which  he 
could  shift  the  disinfected  houses,  coops,  and  birds  as  soon  as  the  other  yards 
or  runs  became  infested.     It  would  be  best  to  have  yards  and  runs  sufticient  in 
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nninbor  to  enable  the  ixiultryniaii  to  make  three  or  four  shifts  !)cfore  coming 
around  or  back  to  the  fir8t  Thia  may  seem  extravagant,  Init  it  is  the  only 
means  by  which  you  can  breed  healtliy,  vigorous  birds  without  an  innuense 
outlay  in  cleaning  and  disinfecting  yards  or  runs.  Immediately  after  vacating 
a  yard  or  run,  plow  It  up  and  seed  it  down  to  wheat,  rye,  oats,  barley,  cowr)eas, 
sorghum,  or  auytliing  that  will  make  a  growth  upon  which  the  chickens  can 
graze  when  brought  back  to  this  yard  or  run.  Young  chickens  should  not  l)e 
allowed  to  range  over  ground  where  old  chickens  run ;  if  it  Ije  possible,  have 
the  young  chicks  in  a  j>en  or  yard  wliere  no  old  chickens  have  been  for  six  or 
eight  mouths.  This  will  prevent  young  chicks  from  becoming  inft^sted  with 
i-oundworms  and  tai>ewoi-ms. 

Doctor  Gary  recommends  that  when  new  fowls  are  i)iir(;hased  they 
should  be  confined  in  some  i)lace  remote  from  the  flock  for  one  to 
four  weeks.  This  will  give  time  to  determine  the  presence  or  absence 
of  such  an  infectious  dist^ase  as  fowl  cholera,  a  piecaution  which  may 
save  the  flock  and  avoid  the  difficulty  of  disinfecting  houses  and 
vards. 

In  spite  of  great  care  and  strict  observance  of  the  precautions 
enumerated,  however,  insect  pests  and  diseases  may  get  into  the  flock 
and  remedial  treatment  becomes  necessarv. 

Insect  pests  and  diseases. — Chicken  mites  are  the  most  common  i»ests  in  nests 
and  houses.  I'leanliness  is  tlie  best  means  of  preventing  their  multiplication. 
They  develop  lK?st  in  filthy  nests  and  in  cracks  and  under  lK>ards  in  chicken 
house.  Clean  the  house  (move  if  iMirtalile)  and  then  spray  the  house  with 
kerosene  oil  emulsion.  If  i)08sible  apply  tar  in  cracks  and  under  roosting 
l)oards  and  tliis  will  <atcli  many  which  escape  tlie  spray.  Clean  and  spray  the 
infested  houses  and  coo|>s  once  i)er  week  and  dij)  the  infested  chickens  in  weak 
kerosene  oil  emulsion,  or  a  2  to  4  iK»r  cent  crtndin  solution.  Never  dip  chickens 
in  a  i)oorly  mixi^l  kerosene  solution.  It  will  idister  the  skin,  if  the  kerosene  is 
not  thoroughly  ennilsiiied.  Copper  sulphate  solution,  if  applied  hot  [to  roosts, 
walls,  etc.],  will  kill  mites.     It  should  not  be  api)lied  on  the  chickens. 

The  following  directions  are  given  for  the  i)re])aration  of  the  kero- 
sene emulsion  and  copper  sulphate  solution  needed  for  the  treatment 
recomi^»'^nded : 

'»»«^solve  one-half  pound  of  hard  soap  in  1  gallon  of  hot 
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Chyremment  whitewash, — Half  a  bushel  of  unslaked  lime,  slaked  with  warm 
water.  Cover  It  during  the  process  to  keep  the  steam.  Strain  the  liquid  through 
a  flue  sieve  or  strainer.  Add  a  i)eck  of  salt  previously  well  dissolved  in  warm 
water,  3  i)ounds  of  ground  rice  boiled  to  a  thin  paste,  and  stir  in  boiling  hot  a 
half  pound  of  powdered  Spanish  whiting  (plaster  of  Paris)  and  a  pound  of  glue 
which  has  been  previously  dissolved  over  a  slow  fire,  and  add  5  gallons  of  hot 
water  to  the  mixture.  Stir  well  and  let  it  stand  for  a  few  days.  Cover  up 
from  dirt.  It  should  be  put  on  hot.  One  pint  of  the  mixture  will  cover  a  square 
yard  If  properly  applied.  Small  brushes  are  best.  Tliere  is  nothing  that  (com- 
pares with  It  for  outside  or  inside  work,  and  it  retains  its  briUiancy  for  many 
years.  Coloring  may  be  put  into  it  and  made  of  any  shade,  Sjmnish  brown, 
yellow,  or  conmion  clay.  To  it  may  be  added  2  pints  of  carbolic  acid,  which  will 
make  it  a  disinfectant. 

Doctor  Cary  gives  the  following  useful  list  of  drugs  needed  by  the 
poultryman  and  suggestions  as  to  their  uses : 

FOB    INTESTINAL    WORMS. 

(1)  Isolate  infested   birds   and  destroy   or  disinfect  their  droppings   while 
being  treated. 

(2)  Put  1  to  2  drams  of  copi>er  sulphate  in  each  gallon  of  drinking  water  for 
ODe  week ;  or 

(3)  Powdered  iwmegranate  root  bark   (for  tai)eworms),  followed  by  2  or  3 
tablespoon fu Is  of  castor  oil ;  or 

(4)  Oil  of  turpentine.  1  to  2  teasiKJonfuls,  followed  in  four  to  six  hours  with 
castor  oil. 

(5)  Powdered  wuitonin  in  5  to  8  grain  doses  is  especially  good  for  round- 
worms. 

(6)  Chopped-up  pumpkin  setMl  for  tapeworms. 

FOR    WORMS    IN    THE    AIR    PASSAGES." 

(1)  Turpentine  introduced  l)y  stripped  feather  into  the  windi)ipe. 

(2)  Steaming  with  creolin  and  turpentine  in  the  hot  water. 

(3)  Feeding  garlic  in  the  food. 

FOR    DIARRHEA. 

(1)  Subnitrate  of  bismuth,  1  to  4  grains,  two  to  three  times  per  day;  or. 

(2)  Pulverized  chincliona  bark,  1  to  2  grains  three  times  per  day,  and 

(3)  Quinine  one-eightli  to  one-half  grain  two  timers  per  day. 

(4)  Dry  feed  or  cooked  and  slightly  moist  fcxMl. 

lONSTIPATlON. 

(1)  Epsom  salts,  20  to  oO  grains  in  1  tal)lespoonful  of  water;  or 

(2)  Castor  oil,  1  to  2  teaspoonfuls ;  or 

(3)  Calomel,  1  to  2  grains,  and 

(4)     Soft   f(HMl. 

FOR    LICE. 

(1)  Lard  or  vaseline  over  head,  under  wings,  and  around  anus. 

(2)  Dipping  in  ir»  per  cent  kerosene-oil  emulsion;  or 

(3)  Dipping  in  2  to  5  per  cent  creolin  solution. 

(4)  Pyretlirum  powder  dusted  among  the  feathers. 

(5)  Clean  nests,  yards,  and  houses. 


a  I'.  S.  Dept.  Agr..  FarnuTs'  Bui.  84,  p.  28. 
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FOB    INTESTINAL    DISINFECTANT. 

(1)  One-half  to  2  drams  of  copper  sulphate  in  1  gallon  of  drinkhig  water;  or 

(2)  One-half  to  2  drams  of  iron  sulphate  in  1  gallon  of  drinking  water ;  or 

(3)  Salol,  one-half  to  1  grain,  once  or  twice  daily. 

(4)  Naphthol,  one-half  to  1  grain,  once  i)er  day  after  eating. 

(5)  Resorcin,  one-fourth  to  one-half  grain,  once  per  day  after  eating. 

(6)  Hyposulphite  of  soda,  4  to  10  grains  in  1  tablespoonful  of  water. 

von    CHICKEN    MITES.« 

(1)  Lard  or  vaseline  on  logs,  feet,  and  head  applied  once  or  twice  per  week. 
Wash  off  scales. 

(2)  Kerosene  emulsion  sprayed  on  walls,  roosts,  floors,  and  nests  once  per 
week  for  what  is  commonly  called  chicken  mites  or  chicken  ticks. 

(3)  Two  to  5  per  cent  creolin  solution  sprayed  on  same  places  as  (2). 

(4)  Formalin,  1  part  to  200  parts  of  water,  sprayed  as  (2). 

(5)  Corrosive  sublimate  (very  poisonous),  1  part  to  1,000  parts  of  water, 
sprayed  as  (2). 

(6)  Boiling  hot  water  freely  applied  by  pouring  over  walls,  roosts,  nests,  and 
floor. 

(7)  Clean  chicken  house  every  day  until  mites  are  gone. 

Doctor  Gary  recommends  that  every  farmer  and  poultryman  should 
take  one  or  more  good  poultry  journals  and  should  get  all  the  pub- 
lications on  poultry  issued  by  this  Department  and  by  the  State 
experiment  stations. 

a  U.  S.  Dept.  Agr.,  Farmers'  Bui.  190,  i).  0. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office. OF  the  Chief, 
Waslthigton ,  1).  0. ,  J^di/  i,  1907, 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  by  Mr.  F.  H. 
HiUman,  Assistant  Botanist  in  the  Seed  Laboratory,  entitled  *' Dodder 
in  Relation  to  Farm  Seeds." 

Dodder,  on  account  of  its  parasitic  nature,  is  the  most  dangerous 
weed  in  alfalfa  and  clover  fields,  and  also  often  affects  flax.  On  account 
of  the  large  quantity  of  low-grade  seed  containing  dodder  imported 
from  Europe  and  the  prevalence  of  dodder  in  the  alfalfa-growing 
regions  of  the  West,  its  seed  is  becoming  more  and  more  common  in 
commercial  seeds. 

In  this  paper  an  attempt  has  been  made  to  point  out  the  dangerous 
character  of  the  various  kinds  of  dodder  and  to  give  practical  sugges- 
tions for  the  eradication  of  dodder  from  infested  areas. 

I  recommend  that  this  paper  be  published  as  a  Farmers'  Bulletin. 

Respectfully, 

B.  T.  Galloway, 

Chief  of  BureAiiu 
Hon.  James  Wilson, 

Secretary  <f  Agriculture, 
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DODDER  IN  RELATION  TO  FARM  SEEDS. 


INTEODTJCTION. 

It  is  probable  that  commercial  seeds  representing  forage  crops, 
especially  the  clovers  and  grasses,  are  the  most  effective  medium 
through  which  weed  seeds  are  disseminated.  The  custom  in  vogue  in 
this  countr}''  and  in  foreign  countries  of  producing  seed  of  these  crops 
as  a  secondary  feature  of  their  culture  and  without  special  attention 
to  the  character  of  the  foreign  plants  which  may  grow  with  the  crops 
is  chiefly  res})onsible  for  the  great  number  and  variety  of  weed  seed 
impurities  connuonly  disseminated  in  the  product.  Such  foreign  seeds 
are  characterized  primarily  l)y  ripening  at  about  the  same  time  as  the 
crop,  and  as  they  possess  a  similarity  to  the  crop  seeds  in  size  and 
weight  they  are  not  readily  reifioved  by  the  sifting  accompanying  the 
thrashing  of  the  crop.  It  is  in  this  way  as  incidental  to  the  culture  of 
certain  crops  that  the  seed  of  dodder  or  love  vine  becomes  an  impurity 
of  certain  kinds  of  commercial  seed. 

Dodder  is  not  in  itself  a  means  of  direct  seed  adulteration,  but  as  a 
very  common  impurity  of  low-grade  seed  it  becomes  a  prominent  fea- 
ture of  adulteration  wIumi  such  seed  is  used  as  the  adulterant. 

Dodder,  especially  as  a  menace  to  clover  and  alfalfa  culture,  is 
becoming  more  and  more  j)n»valeiit  throughout  the  country  and  is 
everywhere  connnaiiding  attention  from  farmers  who  are  observant 
of  conditions  afl'ecting  their  crops. 

The  most  important  step  in  controlling  the  dodders  is  to  prevent,  if 
possible,  the  introduction  of  their  seeds  in  commercial  seed.  While 
absolute  fnuKloiii  from  dodder  in  farm  seed  can  not  be  assured, 
proper  care  on  the  part  of  the  purchaser  can  reduce  to  a  minimum 
the  chances  of  dodder  introduction.  This  involves  the  recognition  of 
the  dodder  if  present  in  seed  and  the  recleaning  or  rejection  of  the 
latter,  as  the  case  ma}'  re(|uire. 

The  farmer  should  know  what  crops  are  liable  to  damage  from 
dodder,  to  what  extent  their  seeds  carry  dodder  seed,  that  several 
kinds  of  dodder  are  involved,  that  the  source  of  ,the  crop  seed 
influences  the  kind  of  dodder  likely  to  be  present,  that  dodders  have 
very  pronounced  host  preferences,  that  dodder  seed  production  may 
be.  influenced  by  climatic  conditions,  etc. 
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DODDER  AS  I^fPORTANT  IMPURITY  IN  SEEDS. 

The  seed  of  dodder  becomes  an  important  impurity  of  commercial 
seeds  both  on  account  of  the  injurious  nature  of  the  plants  and  the 
fact  that  they  occur  in  nearly  all  the  regions  where  clover,  alfalfa,  and 
flax  seeds  are  produced.  The  size  and  weight  of  the  dodder  seeds  and 
the  period  of  their  maturity  agree  so  closely  with  those  of  red  clover 
and  alfalfa  seeds  that  their  presence  in  the  seed  crop  is  practically 
sure  to  follow  the  occurrence  of  maturing  dodder  plants  in  fields 
devoted  to  these  crops.  The  same  is  true  of  flax  seed  which  has  not 
been  especially  well  cleaned.  The  extent  to  which  dodder  may  infest 
clover  arid  alfalfa  seed  is  indicated  by  the  fact  that  of  521  samples  of 
red  clover  seed  secured  by  the  Seed  Laboratory  in  the  open  market  in 
the  spring  of  1906,  116  samples  contained  dodder.  Again,  of  352 
samples  of  alfalfa  seed  160  contained  dodder. 

Clover  and  alfalfa  seeds  as  sold  to  farmers  hav^e  frequently  followed 
a  devious  course  from  the  grower  to  the  consumer  and  are  especially 
likely  to  represent  a  mixture  of  lots  from  different  places  of  produc- 
tion. If  one  ingredient  of  such  a  mixture  is  infested  with  dodder  the 
whole  becomes  contaminated.  Not  many  dodder  seeds  may  occur  in  a 
particular  lot  bought  by  a  farmer,  to  be  sure,  but  owing  to  the  peculiar 
nature  of  the  dodder  plants  a  single  live  dodder  seed  in  a  field  is  a 
menace  to  the  entire  crop. 

It  is  very  important  that  the  farmer  purchasing  clover,  alfalfa,  or 
flax  seed  be  qualified  to  determine  for  himself  whether  dodder  is  pres- 
ent, because  it  usually  is  not  conspicuously  abundant  and  may  escape 
the  notice  even  of  the  most  conscientious  dealer. 

SENTIMENT  REGARDING  DODDER  IN  EUROPE. 

The  dangerous  character  of  the  dodder  plants  as  pests  of  flax  and 
leguminous  crops,  together  with  their  wide  distribution  throughout 
the  regions  which  have  long  grown  these  crops,  especially  in  Europe, 
has  caused  them  to  be  looked  upon  with  dread  by  farmers.  The 
result  is  that  under  the  existing  seed-control  regulations  generally  in 
vogue  in  Europe  dodder  seed  as  an  impurity  of  commercial  seeds  is 
singled  out  for  special  consideiTition  and  seed  contiiining  it  is  usually 
rejected.  Reports  upon  seed  tests  at  the  European  seed-control  sta- 
tions usually  make  particular  reference  to  the  presence  or  absence  of 
dodder.  As  a  result  of  its  unpopularity  seed  containing  it  is  practically 
unsalable  in  the  domestic  trade  of  most  of  the  European  countries. 

It  is  owing  to  this  adverse  sentiment  in  Europe  regarding  dodder- 
infested  seed  and  the  absence  in  this  country  of  a  national  law  prohib- 
iting the  importation  and  sale  of  such  seed  that  so  much  dodder  is 
annually  distributed  throughout  the  United  Statefs. 
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THS  GHAEAGTEK  OF  DODDEE  PLANTS. 

Dodder  is  a  parasite  deriving  its  food  not  from  the  soil,  but  directly 
fi'om  the  crop  plants  which  it  infests.  In  this  respect  it  is  unlike  the 
ordinary  weeds  of  the  farm.  It  starts  from  a  seed,  at  first  deriving 
its  nourishment  from  the  food  supply  stored  within  the  seed.  During 
this  period  it  develops  a  slender,  threadlike,  and  leafless  stem.  It  is 
the  habit  of  the  dodder  to  climb  by  twining,  and  the  young  stem 
sways  about  in  search  of  a  support.  Failing  to  find  a  suitable  support 
it  dies  when  the  food  stored  within  the  seed  is  exhausted.  If  a  suit- 
able support,  such  as  the  stem,  leaf  stems,  or  even  leaf  blades  of  a 
clover,  is  found,  the  dodder  rapidly  twines  about  it,  sending  out  from 
its  stem  numerous  suckers  which  penetrate  the  tissues  of  the  plant 
upon  which  it  rests,  termed  the  host  plant.  The  dodder  is  subse- 
quently dependent  on  its  host  for  both  its  mechanical  support  and  its 
food  supply.  The  twining  of  the  dodder  stem  and  the  clinging  effect 
of  the  suckers  secure  the  mechanical  support  necessary,  while  the 
penetration  of  the  suckers  to  the  sap-conveying  tissues  of  the  host 
plant  insures  direct  communication  with  the  food  prepared  by  the 
latter  for  its  own  use. 

After  becoming  established  on  the  host  plant  the  part  of  the  dodder 
plant  below  the  point  of  attachment  dies.  Above  this  point  the  plant 
makes  rapid  growth,  branching  repeatedl}^,  its  branches  ultimately 
forming  a  tangled  mass  of  threadlike  filaments  when  under  conditions 
favorable  for  luxuriant  growth.  At  first  the  growth  is  apparently 
insignificant,  but  with  the  rapid  increase  in  the  branching  the  total 
growth  soon  becomes  very  conspicuous,  and  in  some  instances  pro- 
gresses with  exceptional  rapidity,  rendering  its  control  very  difficult. 

Dodder  depends  on  prepared  food.  Independent  food  manufacture 
becomes  unnecessary,  and  consequently  the  plant  is  devoid  of  leaves, 
as  well  as  of  root,  and  usually  is  devoid  of  the  green  color  common  to 
other  plants.  Certain  species  are  strongl}'  tinged  with  green,  how- 
ever, and  doubtless  are  capable  of  food  production  to  some  extent. 

Sections  of  the  dodder  steins  removed  from  the  main  plant  retain 
their  vitality  and  power  of  coiling  and  producing  suckers  for  several 
days  at  least  under  favorable  conditions.  In  consequence  of  this,  if 
pieces  of  plants  are  allowed  to  rcnnain  in  conttict  with  a  suitable  host 
plant  for  a  short  time  they  become  attached  to  the  latter  and  form 
new  centers  of  growtli.  In  this  way  new  patches  of  the  pest  may  be- 
come estiiblished  in  the  field. 

Dodder  plants  are  to  be  distinguished  by  their  slender,  threadlike 
stems,  which  are  lemon  yellow,  orange,  or  pink.  They  may  appear 
to  confine  their  attack  to  a  single  plant  in  a  place  or  may  spread  uni- 
formly from  ])laiit  to  plant,  eithiM*  near  the  ground  or  from  the  tops 
of  the  plants.     Small  white  fiowers,  mosth'  in  clust(»rs,  are  produced 
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by  midsummer.     The  flowers  may  l>o  few  and  noattered,  or,  owing  to 
.  thrifty  growth,  they  may  bo  more  numerous  and,  becomiug  crowded, 
form  dense  bunches.     (Fig.  1.) 


Seeds  rjpeii  throughout  the  eentral  United  States  from  the  middle 
of  .luly  into  Septcnihor.  As  a  rule,  the  dodders  are  profuse  seed 
producers,  but  seed  production  i.s  sti-ongly  influenced  by  the  character 
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of  the  host,  its  treatment  as  a  crop,  and  by  the  condition  of  the 
weather  during  the  flowering  season  of  the  dodder. 

THE  VAEIOTJS  KINDS  OF  DODDEE. 

Farmers  commonly  look  upon  dodder  as  representing  but  one  kind 
of  plant.  On  the  contrary,  there  are  several  kinds  which  infest 
leguminous  crops,  irrespective  of  the  kind  infesting  flax.  This  dis- 
cussion relates  in  the  main  to  the  class  of  dodders  whose  seeds  are 
carried  by  commercial  seeds,  but  it  may  be  said  that  there  are  other 
kinds  indigenous  to  certain  parts  of  the  country  which  are  more  or 
less  injurious.  These  kinds  attack  certain  cultivated  plants  which 
may  be  brought  near  them.  If  the  seeds  of  such  cultivated  plants  are 
not  in  the  trade,  the  dissemination  of  the  dodders  affecting  them  is 
accomplished  by  the  transmission  of  plants  or  cuttings  bearing  living 
pieces  of  the  dodder. 

As  a  matter  of  passing  interest,  it  may  be  stated  that  aside  from  the 
injurious  kinds  of  dodder  there  is  a  large  number  of  kinds  which  have 
no  recognized  relation  to  cultivated  plants  or  crops.  They  live  on 
various  wild  plants,  and  it  is  the  common  experience  of  those  who 
frequent  fields  and  uncultivated  lands  to  meet  one  or  more  of  these 
kinds  of  dodder  which  command  the  attention  of  the  most  unobserving 
person  by  their  peculiar  threadlike,  tangled  stems. 

KINDS  OF  DODDEE  SEED  INFESTING  FAEM  SEED. 

There  are  at  least  six  different  kinds  of  dodder  whose  seeds  are 
commonly  disseminated  in  conunercial  seeds  and  thetefore  are  worthy 
of  the  farmer's  consideration,  as  follows: 

(1)  Flax  dodder  {Cim'nta  epilhiiun)  is  a  parasite  on  flax  especiall3\ 
It  sometimes  infests  other  plants,  including  certain  shrub  fruits,  but 
it  is  not  a  post  of  cIovcm*  or  alfalfa  fields.  It  occurs  in  foreign  coun- 
tries and  also  in  those  States  where  flax  is  grown  in  this  country.  The 
other  kinds  of  dodder  under  discussion  are  all  parasites  on  clover  or 
alfalfa,  or  on  both,  l)ut  do  not  infest  flax. 

(2)  Clover  Ao({(\^v  {Cuscufa  eplthynuun^  often  referred  to  as  Cusciita 
trifoli!)  infests  both  tlie  true  clovers  and  alfalfa  indiscriminately.  It 
is  widely  distributed  in  foreign  countries  and  in  the  United. States  east 
of  the  Mississippi  River  and  in  the  Northern  Pacific  States. 

(eS)  Snuill-seedod  alfalfa  doAA^r  {Cicscida  />/a??/;/(??Y/)  as  it  occurs  in 
this  country  appears  to  confine  its  attacks  to  alfalfa  in  preference  to 
the  true  clovers.  Thus  far  there  is  no  evidence  of  any  damage  from 
this  dodder  to  red,  alsike,  or  white  clovers.  This  is  by  far  the  most 
abundant  and  destructive  of  the  dodders  in  the  Western  States. 

(4)  Field  dodder  ( Cuscafa  arr6;wis^  as  recognized-  in  the  botanies)  is 
widelv  distributed  throutrhout  the  United  States.  It  infests  both  the 
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clovers  and  alfalfa  and  also  many  wild  herbaceous  plants.     It  has 
proved  injurious  to  sugar  beets  in  Utah. 

(5)  Large-seeded  alfalfa  dodder  {Cuscuta  Indecora)  is  common  in  the 
West,  especially  in  Utah.  It  infests  alfalfa  as  well  as  various  wild 
plants,  but  it  does  not  appear  to  damage  the  true  clovers. 

(6)  Chilean  dodder  {Cuscata  racermma  chUeand)  is  not  generally 
known  in  this  country.  It  is  common  in  South  America  and  has 
been  reported  from  Europe.  It  is  said  to  have  flourished  for  a  time 
in  California  many  years  ago,  but  subsequently  disappeared.  It  is 
of  interest  because  of  its  prevalence  in  alfalfa  and  red  clover  seed- 
producing  regions  of  South  America  from  which  seed  is  being  sent 
to  the  United  States,  for  this  dodder  infests  both  alfalfa  and  red 
clover.  Little  is  known  of  this  dodder  in  its  relation  to  forage  crops 
in  this  country,  but  since  it  is  being  brought  here  in  considerable 
quantity  from  South  America  it  is  very  likely  that  it  will  become  one 
of  the  several  injurious  species  established  in  the  United  States. 

PEEFEEENGE   OF   THE   DODDEES   FOE  GEETAIN   HOST  PLANTS. 

The  dodders  exiiibit  a  peculiar  preference,  so  to  speak,  for  certain 
plants  over  others  as  hosts.  It  is  more  evident  with  some  dodders  than 
with  others,  and  in  consequence  certain  kinds  have  come  to  be  popu- 
larly designated  in  accordance  with  this  evident  preference.  This 
fact  has  been  so  long  recognized  that  in  some  instances  the  Latin 
names  were  selected  with  regard  to  it.  Thus  the  dodder  universally 
attacking  flax  is  known  as  flax  dodder  in  several  languages,  and  its 
habit  of  infesting  the  flax  crop  is  expressed  in  its  Latin  name  Cnsciita 
epilinum^  since  flax  belongs  to  the  botanical  genus  Linum.  Another 
kind  known  thoughout  Europe  and  in  this  country  as  clover  dodder 
has  been  generally  recognized  by  botanists  under  the  Latin  name 
Cuscuta  irifoli!^  given  to  it  in  recognition  of  its  preference  for  the  true 
clovers,  which  belong  to  the  genus  Tri folium. 

This  host  preference  becomes  of  interest  from  a  practical  standpoint 
from  the  fact  that  certain  classes  or  kinds  of  crops  are  subject  to 
infestation,  while  others  are  not.  Thus,  of  the  forage  crops  the  legu- 
minous plants  are  infested,  while  the  grasses  are  not  afi'ected,  to  a 
matiu'ial  extent  at  least. 

Notwithstanding  this  more  or  less  decided  selective  power  exhibited 
by  the  dodders  toward  host  plants,  they  will  attack  other  kinds  of 
plants  under  favorable  conditions  and  for  a  time  derive  their  nourish- 
ment from  them.  They  are  very  likely  not  to  thrive,  however,  and 
often  do  not  produce  flowers  and  develop  seeds  when  on  such  hosts. 
Clover  dodder,  for  instance,  will  be  found  growing  on  various  grasses 
and  weeds  among  the  clover  plants  of  a  field,  yet  when  the  clover  suc- 
cumbs to  the  dodder  such  grasses  and  weeds  begin  to  thrive,  the 
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dodder  they  have  supported  largely  or  wholly  disappearing.  On  the 
other  hand,  the  small-seeded  alfalfa  dodder  of  the  West  confines  its 
attacks  almost  exclusively  to  alfalfa,  other  plants  in  the  field  as  a  rule 
being  immune  to  it.  Field  dodder  is  more  indiscriminate  in  its  pref- 
erences. While  it  grows  actively  on  various  wild  plants  throughout* 
the  country,  it  is  a  most  luxuriant  and  destructive  pest  of  both  clover 
and  alfalfa. 

KINDS  OF  SEEDS  INFESTED  WITH  DODDEE. 

The  host  preference  possessed  by  the  dodders  limits  })oth  the  kinds 
of  seeds  which  carry  dodder  seed  and  the  kinds  of  dodder  disseminated 
in  this  way.  Both  are  further  limited  by  the  relative  sizes  of  the 
seeds  of  the  host  and  of  the  dodder. 

Dodder  seed  dissemination  as  a  seed  impurity  is  practically  restricted 
to  the  seeds  of  flax  and  of  leguminous  crops  or  to  seed  mixtures  in 
which  leguminous  seed  forms  an  ingredient.  Most  of  the  leguminous 
crops  may  be  subject  to  dodder  infestation,  but  it  is  confined  chiefly 
to  those  whose  period  of  ripening  coincides  with  that  of  the  dodder 
and  whose  seeds  are  small  enough  to  admit  the  dodder  seeds  as  an 
impurity.  This  restricts  the  list  of  seeds  for  this  country  to  flax,  the 
red  clovers,  alsike  clover,  white  clover,  and  alfalfa.  To  these  may  be 
added  yellow  trefoil,  which  as  an  adulterant  frequently  used  may 
introduce  dodder  to  otherw  ise  dodder-free  clover  or  alfalfa. 

The  list  of  leguminous  seeds  mentioned  as  subject  to  dodder  infes- 
tation is  given  because  tests  of  these  seeds  have  shown  that  dodder  is 
at  least  sometimes  present  in  all  of  them.  The  source  of  the  seed 
at  once  becomes  important  in  this  connection,  because  American- 
grown  alsike  and  white  clover  seeds  rarely,  if  ever,  contain  dodder, 
while  those  produced  in  Europe  often  contain  it.  Again,  the  place 
of  production  of  red  cIovim-  and  alfalfa  seeds  has  a  most  important 
bearing  on  the  probabilit}^  of  the  presence  of  dodder  seed,  its  kind 
and  (luantity.  Dodder  as  a  seed  impurity  b(»comcs  from  a  practical 
standpoint  of  most  iiiten^st  to  the  American  farmer  in  its  relation  to 
red  clover,  including  the  inannnoth  variety,  and  to  alfalfa.  With 
regard  to  these  kinds  of  seeds  the  presence  of  dodder  becomes  a  serious 
matter  and  in  the  purcliase  of  seed  is  always  wovthy  of  careful  con- 
sideration. 

RELATION  OF  DODDER  TO  THE  SEED  TRADE. 

The  most  direct  relation  between  dodder  seed  and  the  business  of 
seed  buying  and  stalling  is  based  upon  the  regions  of  growth  of  the 
dodder  and  the  size  of  its  seed  as  compared  with  that  of  the  commer- 
cial seeds  handled.  The  kind  of  dodder  is  largely  influenced  by  the 
place  of  seed  production,  while  the  size  of  the  dodder  seed,  which  is 

306 


'   12 

dependent  chiefly  on  the  kind,  has  much  to  do  with  the  result  of  efforts 
at  recleaning  and  the  consequent  condition  of  the  seed  when  it  reaches 
the  consumer.  Large  quantities  of  the  flax,  clover,  and  alfalfa  seeds 
on  the  American  market  are  imported,  often  from  regions  where  cer- 
tain kinds  of  dodder  are  abundant. 

REGIONS  OF  SEED  PBODUCTION. 

With  regard  to  flax  seed  little  is  to  be  said  of  the  relation  of  the 
place  of  production  and  flax  dodder.  This  dodder  is  so  widely  preva- 
lent in  flax  regions  that  its  presence  in  flax  seed  is  always  possible. 

Red  clover  seed  is  imported  largely  from  Germany  and  to  some 
extent  from  France,  England,  and  Canada.  Chilean  red  clover  seed 
grown  in  South  America  is  being  imported  in  considerable  quantity. 
There  is  also  an  active  domestic  traflic  in  red  clover. 

Alsike  clover  seed  when  imported  comes  chiefly  from  Ontario,  very 
little  being  imported  from  Europe.  It  is  also  produced  in  the  north- 
ern United  States. 

White  clover  is  often  imported  from  Europe,  but  is  also  produced 
in  this  country. 

Crimson  clover,  which  figures  largely  in  the  import  as  well  as  the 
domestic  trade,  bears  practically  no  relation  to  dodder  dissemination 
when  not  adulterated,  owing  to  its  early  seeding  period,  which  pre- 
cedes that  of  the  dodders  by  a  month  or  more.  Dodder  seed,  there- 
fore, practically  never  appears  in  pure  crimson  clover  seed. 

Alfalfa  seed  is  imported  from  Germany,  southern  France,  Italy, 
Turkestan,  and  Argentina.  Much  of  the  seed  used  in  this  country  is 
produced  in  the  Western  States,  particularly  Utah,  Wyoming,  and 
Colorado. 

Seed  reaching  the  consumer  may  have  come  from  any  one  of  the 
regions  just  mentioned,  or,  if  mixing  the  seed  is  practiced  by  the  dealer, 
more  than  one  region  of  production  may  be  represented  by  the  seed 
purchased. 

Clover  dodder  is  so  widely  distributed  that  it  is  liable  to  appear  in 
clover  or  alfalfa  seed  from  almost  any  source.  It  is  commonest,  how- 
ever, in  seed  from  Europe.  This  dodder  grows  in  Canada;  but  little, 
if  any,  clover  dodder  is  found  in  Canadian  seed  of  red  clover  or  alsike 
clover.  While  it  is  known  that  this  species  of  dodder  produces  seed 
in  this  country  to  some  extent,  the  fact  remains  that  very  little,  if  any, 
of  its  seed  a[)pears  in  American -grown  clover  or  alfalfa  seed. 

Small-seeded  alfalfa  dodder  is  very  common  throughout  the  alfalfa- 
producing  States  of  the  West.  It  often  totally  destroys  fields  of 
alfalfa,  while  others  continue  to  produce  hay  and  seed  for  a  long  time 
after  becoming  infested.  So  abundant  is  this  dodder  in  some  cases 
that  the  seed  crop,  according  to  statements  made  to  the  writer  by 

306 


13 

ranchers  in  Utah,  often  contains  from  10  to  20  per  cent  of  dodder 
seed.  This  is  mostly  retooved  from  the  alfalfa  before  it  is  marketed. 
One  farmer  producing  large  crops  of  alfalfa  seed  in  Weber  Valley, 
Utah,  told  the  writer  that  he  obtained  60  bushels  of  dodder  seed  by 
recleaning  his  alfalfa-seed  crop  for  1904.  The  condition  of  his  own 
and  the  neighboring  fields  gave  excellent  support  to  his  statement. 

The  native  home  of  this  alfalfa  dodder  is  in  the  region  of  the  Medi- 
terranean Sea.  Comparatively  little  alfalfa  seed  comes  to  America 
from  the  Mediterranean  region  of  Europe,  so  this  dodder  is  rarely,  if 
ever,  found  in  European  alfalfa  seed;  neither  has  it  been  found  in 
South  American  seed.  Turkestan  alfalfa  seed  often  contains  the  seeds 
of  a  dodder  which  appears  to  be  a  form  of  this  species. 

Field  dodder  is  widely  distributed  within  the  United  States  and  its 
seed  is  a  common  impurity  of  both  red  clover  and  alfalfa  of  domestic 
production.  This  dodder  is  supposed  to  be  an  indigenous  species,  but 
owing  to  the  fact  that  much  clover  and  alfalfa  seed  produced  here  if 
exported  to  foreign  countries  it  is  probable  that  seed  of  this  species  is 
now  coming  back  to  us  in  imported  seed.  Unless  another  very  similar 
species  of  dodder  be  involved  it  may  be  said  that  field  dodder  is  a 
common  impurity  of  red  clover  and  alfalfa  seeds  from  nearly  all  places 
of  production,  including  the  Chilean  seed  from  South  America. 

Large-seeded  alfalfa  dodder  is  found  thus  far  exclusively  in  alfalfa 
seed  from  the  western  United  States,  particularly  Utah.  It  does  not 
appear  in  seed  from  Europe,  although  it  might  be  looked  for  in  seed 
from  France,  where  it  is  probably  the  species  said  to  have  come  from 
the  United  States  and  wliioh  is  r*^f  erred  to  as  Cascuta  gronovii, 

Chilean  dodder  is  common  in  red  clover  and  alfalfa  seeds  from  Chile 
and  Argentina.  It  is  not  known  that  its  seeds  occur  in  domestic- 
grown  seed. 

COMPARATIVE  SIZES  OF  SEEDS. 

# 

Seeds  of  the  same  kind  of  dodder  always  differ  somewhat  in  size. 
The  difference  is  more  pronounced  in  some  kinds  than  in  others. 
There  is  a  more  marked  difference,  however,  in  the  average  size  of  the 
seeds  of  different  kinds. 

While  there  is  similarity  in  size  between  the  seeds  of  the  various 
clovers  and  alfalfa,  there  is  sufficient  difference  between  the  kinds  and 
between  the  largest  and  smallest  seeds  of  each  kind  to  strongly  influ- 
ence the  question  of  dodder  infestation. 

The  a])undance  or  even  presence  of  dodder  in  farm  seeds  is  there- 
fore largely  dc^pendent  on  the  relative  sizes  of  the  two  kinds  of  seed. 
The  combination  of  the  smallcvst  seeded  dodders  and  large-seeded 
commercial  seeds  renders  successful  recleaning  possible,  while  the 
presence  of  the  larger  seeded  dodders,  espec^ially  in  small-seeded 
grades  of  commercial  seeds,  gives  a  ])ractically  hopeless  mixture. 
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First-class  red  clover  seed  or  alfalfa  seed  should  he  free  from  clover 
dodder.  Such  alfalfa  seed  from  the  West  should  lie  free  from  the 
small-seeded  alfalfa  dodder.  The  large-seeded  alfalfa  dodder  can  ho 
onl}^  partially  removed  from  average-sized  alfalfa  seed.  Field  dodder 
should  be  largely  removable  from  the  best  alfalfa  seed,  but  doubtless 
can  not  be  even  partially  removed  from  any  except  the  large-seeded 
grade  of  red  clover  seed.  It  is  not  likely  that  the  seed  of  any  of  the 
dodders  can  be  wholly  removed  from  infested  alsike  and  white  clover 
seed.  Pure  crimson  clover  seed,  as  previously  stated,  is  not  under  con- 
sideration, owing  to  its  earl}^  maturity.  Such  seed  should  be  free  from 
dodder,  but  if  imported  yellow  trefoil  or  red  clover  screenings  are 
used  as  an  adultt-rant,  which  form  of  adulteration  appears  probable  in 
some  instances,  dodder  may  readily  be  introduced  in  this  way.  Clover 
dodder  has  been  found  to  be  the  kind  involved  in  such  adulteration. 
Thorough  recleaning  in  which  the  trefoil  or  red  clover  and  the  smallest 
crimson  clover  seeds  are  discarded  would  remove  all  of  this  dodder. 

Owing  to  the  wide  distribution  of  clover  dodder  and  the  small  size 
of  its  seeds,  it  becomes  the  commonest  of  the  various  kinds  found  in 
commercial  seeds.  This  is  largely  the  result  of  the  use  of  low-grade 
seed  and  screenings. 

The  question  before  the  seedsmen  regarding  freedom  of  seed  from 
dodder  is  seen  to  relate  not  only  to  the  source  of  the  seed,  but  very 
largely  to  its  quality  and  to  the  size  of  individual  seeds. 

It  would  seem  that  attention  to  the  stock  with  regard  to  its  source 
and  the  kind  or  kinds  of  dodder  it  may  contain  would  tend  to  improve 
the  quality  of  seeds  offered  for  sale.  Such  consideration  certainly 
could  prevent  thi^.  mixing  of  lots  some  of  which  are  free  from  dodder 
or  contain  a  kind  which  is  readily  removable  if  present.  Careful  at- 
tention to  individual  lots  of  dodder-infested  seed  could  be  made  to 
yield  a  smaller  bulk  of  high-grade  dodder-free  seed  worthy  of  a  corre- 
spondingly higher  price. 

Lastly,  the  whole  matter  can  be  controlled  by  the  dealer  whose  pur- 
chasing agents  are  personally  familiar  with  the  different  kinds  of  dod- 
der in  the  field  and  who,  guided  by  this  knowledge,  will  buy  only 
dodder-free  crops  or  such  as  contain  only  those  dodders  whovse  seed  is 
removable  in  recleaning. 

A  KNOWLEDGE  OF  DODDEE  SEED  OF  VALUE  TO  THE  FAEMEE. 

Since  seed  from  different  regions  is  likely  to  contain  dodder  of  dif- 
ferent kinds,  the  kind  has  considerable  weight  as  indicating  the  source 
of  the  seed.  Indeed,  if  carefully  considered  a  knowledge  of  the  kinds 
of  dodder  seeds  is  xf'vy  valuable*  in  determining  the  I'egion  where  the 
croj)  seed  was  grown.     The  purchaser  is  thus  enabled  to  decide  whether 
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the  seed  is  of  domestic  or  of  foreign  origin  and  in  some  instances  to 
determine  the  part  of  the  country  from  which  it  comes. 

The  custom  of  seed  mixing  to  establish  a  certain  trade  grade  is  often 
very  evident  in  the  character  of  the  dodder  the  seed  contains. 

Recognition  of  the  several  kinds  of  dodder  seed  is  essential  as  pre- 
liminary to  practical  methods  of  recleaning  dodder -infested  seed.  It 
is  furthermore  of  interest  with  regard  to  the  relative  importance  of 
the  several  kinds  respecting  different  host  plants  and  climatic  condi- 
tions, since  we  have  reason  to  believe  that. certain  species  are  less 
injurious  under  certain  conditions  than  under  others. 

Ready  recognition  of  the  seeds  of  the  different  kinds  of  dodder  is 
essential  to  these  ends.  This  is  easily  accomplished  in  the  main  so  far 
as  practical  requirements  are  concerned. 

HOW  THE  SEED  OF  DODDEB  MAT  BE  DETECTED. 

Detection  of  the  presence  in  commercial  seed  of  dodder,  irrespective 
of  its  kind,  demands  first  consideration,  because  its  presence  justifies 
refusal  to  purchase  such  seed.  A  magnifying  glass  is  necessary,  as  it 
will  enable  one  to  readily  distinguish  any  kind  of  dodder  seed  from 
clover,  alfalfa,  or  flax  seed.  Dodder  seeds  are,  as  a  rule,  about  the 
same  size  as  red  clover  seeds,  including  the  smallest  and  largest  seeds. 
The  surface  is  finely  roughened  and  dull,  and  the  general  form  varies 
from  nearly  spherical  to  strongly  flattened  and  oval  or  nearly  circular. 
The  color  is  gray,  yellowish,  brown,  or  reddish  brown,  depending 
largely  on  the  kind.  In  contrast,  clover  and  alfalfa  seeds  are  smooth, 
often  with  a  slight  luster.  Their  triangular,  oval,  or  kidney  form 
aids  in  distinguishing  thera  from  the  seeds  of  dodder. 

The  use  of  a  sieve  with  which  a  considerable  quantity  of  the  seed,  if 
in  bulk,  or  all  of  a  sample  can  be  sifted  affords  the  most  practical 
means  of  detecting  the  presence  of  dodder.  The  sieve  should  be  such 
that  only  the  smallest  or  medium  sized  crop  seeds  will  pass  its  mesh. 
The  smaller  dodder  seeds,  such  as  those  of  flax  dodder,  clover  dod- 
der, and  small-seeded  alfalfa  dodder,  will  readily  be  concentrated  to 
smaller  bulk  b\'  this  means.  The  large-seeded  kinds  will  be  repre- 
sented by  their  small  seeds.  Care  should  be  taken  to  sift  only  a  small 
quantit}'  of  seed  at  a  time. 

As  a  final  resort  \n  ease  of  doubt,  examination  of  the  structure  of 
the  dodder  seed  shows  it  to  contain  a  slender  threadlike  embryo  coiled 
within  the  endosperm,  which  becomes  gelatinous  when  wet.  If  a  few 
dodder  seeds  are  boiled  in  water  for  a  time,  the  embryo  emerges  from 
the  ruptured  seed  coat,  often  becoming  separated  from  it  as  a  slender, 
coiled  object. 
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DESCBIPTIONS  OF  DODDEB  SEEDS. 

The  seeds  of  the  several  kinds  of  dodder  are  distinguished  by  dif- 
ferences in  size,  form,  and  surface  texture,  by  the  seed  scar,  and  by 
color.  Size  and  form  are  modified  by  the  number  of  seeds  developed 
in  the  seed  vessel.  The  surface  texture  varies  considerably  with  the 
different  kinds.  The  seed  scar  consists  of  a  more  or  less  distinct  cir- 
cular area  surrounding  the  hilum  or  immediate  point  of  attachment 
to  the  parent  plant. 

FTiAX  DODDEB. 

Individual  seeds  of  flax  dodder  ( Cusonta  epilinuni  Weihe)  are  much 

smaller  than  flax  seeds,  but  a  considerable  part  of  this  dodder  seed  con- 
sists of  two  seeds  stuck  together. 
This  increases  the  size  and  weight 
of  the  seed  and  renders  it  more 
likely  to  be  retained  in  the  cleaned 
flax  seed.  Single  seeds  are  some- 
what oval;  one  face  rounded,  the 
other  more  or  less  flattened  in 
two  planes  which  slope  from  a 
central  ridge  extending  length- 
wise of  the  seed.  The  scar  is  a 
minute  whitish  point  at  one  end 
of  this  ridge,  which  is  flattened. 

When  the  seeds  are  double,  they  are  rounded  on  one  face,  practically 

plane  on  the  other,  and  angular,  oval,  or  nearly  circular  in  outline.    The 

surface  of  these  seeds  is  comparatively  rough,  sometimes  even  finelj^ 

scurfy.     The  color  is  gray  or  light  brown.     Double  seeds  are  about 

the  size  of  average  red  clover  seeds.    (Fig.  2.) 
The  frequent  occurrence  of  double 

%eeds  serves  to  distinguish  this  kind 

of  dodder  from  all  the  others.    Again, 

this  dodder  is  rarely,  if  ever,  found  in 

seed  other  than  flax. 

Flax  dodder  is  closely  related  to  the 

small-seeded   alfalfa  dodder  {Cnscuta 

planijlord)  and  the  seeds  of  the  two 

kinds  are  very  similar  in  form.    Those 

of   the  flax    dodder   are,  however,  dis-      ''^Q-  3.-Seeda  of   clover  dodder  and  red 
,1  ii_         xi       1    X  clover,  showing  relative  sizes.    Enlarged, 

tinctly  larger  than  the  latter.  ( From  a  drawing  by  the  author. ) 


PiQ.  2.— Seeds  of  flax  dodder  and  three  seeds  of  flax, 
showing  relative  sizes.  Enlarged.  ( From  a  draw- 
ing by  the  author.) 


CLOVER  DODDEB. 

* 

The  seeds  of  clover  dodder  {Cumuta  <  pithy  main  Murr)  are  not  larger 
than  the  smallest  red  clover  seeds,  some  of  theni  being  even  smaller. 
They  are  nearly  spherical  when  well  developed,  but  some  seeds  which 
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are  not  well  iilled  are  flattened  somewhat,  even  shriveled.  The  general 
color  is  brown,  but  some  seeds 
are  gray.  The  darker  seeds, 
at  least,  appear  as  finely  pit- 
ted when  seen  under  a  lens. 
The  scar  area  appears  as  a 
minute  rounded  spot  some- 
what smoother  and  sometimes 
lighter  colored  than  the  rest 
of  the  surface.  (Figs.  3,  4, 
and  5.)  Small  particles  of 
clay  which  are  likely  to  oc- 
cur in  clover  seed  sometimes 
become  rounded  by  friction, 
when  they  very  closely  re- 
semble clover  dodder  seeds.  Such  particles  yield  readily  to  slight 
pressure  with  a  knife  blade,  under  which  they  crumble  to  dust. 

The  use  of  a  sieve  allowing  only  the 
smallest  clover  or  alfalfa  seeds  to  pass 
renders  the  detection  of  clover  dodder 
very  eas}'. 

Clover  dodder  and  the  small-seeded 
alfalfa  dodder  as  impurities  of  alfalfa  seed 
are  likely  to  be  confounded.  The  clover 
dodder  is  distinguished  by  its  more  spher- 
ical form,  pitted  surface,  and  darker  or 
ashy-gray  color. 


Fio.  4.--Seeds  of  clover  dodder  and  alfalfa,  showing 
relative  sizes.  Enlarged.  (From  a  drawing  by  the 
author.) 
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Fio.  5.— Seeds  of  clover  dodder  aiul 
white  clover,  showing  relative  sizes. 
Enlarged.  (From  a  drawing  by  the 
author.) 


SMAIili-SEEDED  ALFALFA  DODDEB. 

Seeds  of  this  alfalfa  dodder  {Omenta  planijloi^a  Ten.)  are  minute, 
much  smaller  than  alfalfa  seeds.  They  are  therefore  readily  detected 
by  using  a  sieve  only  sufficiently 
fine  to  hold  practically  all  of  the 
alfalfa  seed.  The  seeds  are  oval  or 
oval-oblong,  rounded  on  one  face, 
the  other  flattened  in  two  planes 
which  meet  at  a  central  ridge  ex- 
tending lengthwise  of  the  seed.  At 
one  end  of  the  ridge  this  face  is  bev- 
eled. The  resulting  area  contains 
the  hilum  as  a  minute  whitish 
point.  The  surface  is  compara- 
tively rough  as  viewed  under  a  lens.  The  color  is  variable.  Some 
seeds  are  greenish;  others  are  strongly  tinged  with  purple.  As  a 
rule  the  seeds  have  a  3^ell()wish  straw  color.     (Fig.  6.) 

806 


Fio.  6.— Small-seeded  alfalfa  dodder  and  alfatfa 
seeds,  showing  relative  sizes.  Enlarged. 
(From  a  drawing  by  the  author.) 
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The  oval  and  angular  form  and  the  yellowish  or  greenish  color  of 
these  seeds  render  them  readily  distinguishable  from  those  of  clover 
dodder. 

FTEIiD  DODDER. 


# 


^^^       ^0^9    ^y        The  seeds  .of  field  dodder  {Ouscuta 

^■^  ^^  ^^         arvenaia  Bey  rich)  are  larger  than  those 

^^  ^"         of  any  of  the  preceding  kinds,  except 

the  double  seeds  of  flax  dodder.  Their 
size  varies  as  a  rule  between  that  of 
the  smaller  and  that  of  average  red 
clover  seeds.  These  seeds  are  oval  or 
nearly  circular  in  outline,  rounded  on 
one  face,  and  variously  flattened  and 
angled  err  deeply  grooved  on  the  other. 
The  scar  as  a  rounded  area  containing  a  short  whitish  hilum  appears 
at  one  end  of  the  flattened  face. 
The  color  is  lemon-yellow,  gray,  or 
light  brown.    (Figs.  7  and  8.) 


Pig.  7. — Seeds  of  field  dodder  and  red  clover, 
showing  relative  sizes.  Enlarged.  (From 
a  drawing  by  the  author.) 
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Fio.  8.— Seeds  of  field  dodder  and  alfalfa,  show- 
ing relative  sizes.  Enlarged.  ( From  a  draw- 
ing by  the  author.) 


liABGE-SEEDED  AliFAT.FA 
DODDEB. 


Seeds  of  this  alfalfa  dodder  ( 6W- 
cuta  Indecara  Choisy)  are  similar 
in  a  general  way  to  those  of  field 
dodder.  They  appear  to  show 
greater  variation  in  size  than  the 
other  kinds.  There  is  also  consid- 
erable difference  in  form.  Seeds  of  a  certain  size  and  form  there- 
fore are  verv  similar  to 
those  of  field  dodder,  hut 
are  scarcolv  to  ho  con- 
founded  with  seeds  of  the 
first  three  kinds  described. 
f'H'^  largest  seeds  are  most 
*ian»cteristic  of  this  spe- 
-^s  They  are  nearly  cir- 
•Ri  n  outline,  but  are 
,aui*.ij  ^{omewhat  broader 
Vio-^  '  ^-xg — that  is,  the  scar 
ippv.<fti  >  to  be  at  one  side  of 
''^  »  seed,  whereas  it  is 
v)n  one  face  and  plane  or 
.^     •--.  ^.  A.     r-ViipVi  is  r»orap«»ratively 
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indistinct.  The  color  is  gray  or  brown,  sometimes  very  dark.  The 
surffice  is  often  very  rough  or  s<mrfy.  These  seeds  are  to  be  looked 
for  in  alfalfa  seed  from  the  western  United  States.     (Fig.  9.) 

CHUiEAN  DODDEB. 

Seed  found  in  South  American  red  clover  and  alfalfa  seed  and  deter- 
mined to  be  of  the  species  and  variety  Ouscuta  racemosa  chileana 
Engelm.  is  larger  and  usually  more  plump  than  seed  of  field  dodder 
' (Ciiscuta  arvensis).  It  is  reddish  brown  and  the  surface  is  often 
strongly  roughened.  The  most  evident  point  of  difference  between 
this  and  field  dodder  lies  in  the  scar.  The  hilum  appears  as  a  point- 
like depression  in  the  center  of  the  circular  scar  area.  In  field  dodder 
a  short  whitish  line  not  depressed  represents  this  part  of  the  scar. 

The  seeds  of  this  dodder  appear  to  occur  at  the  present  time  only 
in  South  American  seed.  Along  with  this  seed  are  found  seeds  of  a 
different  kind,  however,  which  are  similar  to  and  perhajJ.*^  identical 
with  field  dodder. 

BUYING  SEED. 

Every  purchaser  of  clover  or  alfalfa  seed  in  the  open  market  is 
likely  to  receive  dodder- infested  seed  unless  it  has  been  found  by 
thorough  test  to  be  free  from  dodder.  As  previously  shown,  this  lia- 
bility is  due  to  the  several  kinds  of  dodder  involved,  the  extensive 
field  of  seed  production,  the  custom  among  dealers  of  mixing  different 
lots,  and  the  practice  of  using  low-grade  imported  seed  in  adultera- 
.  tion.  The  average  farmer  has  himself  to  blame  for  some  of  these 
adulterants,  which  are  often  employed  by  dealers  to  meet  the  farmer's 
demand  for  cheap  seed.  With  respect  to  dodder,  as  well  as  other 
impurities,  cheap  seed  is  always  to  be  looked  upon  with  suspicion  and 
as  a  rule  is  to  be  avoided. 

Often  seed  of  local  production  from  fields  known  to  be  free  from 
dodder  can  be  obtiiined.  If  well  cleaned  it  is  preferable  to  the  aver- 
age seed  in  the  market.  S(H*d  from  dealers  should  be  bought  by  sam- 
ple, accompanied  by  a  time  limit  within  which  the  dealer  agrees  to 
furnish  the  same  s(^ed  in  bulk.  Such  samples  should  be  tested  for 
dodder.  If  tested  at  a  State  agricultural  experiment  station  or  at  the 
United  States  Department  of  Agriculture  some  delay  is  sure  to  result. 
The  test  is  so  simple  and  so  quickly  made  that  the  farmer  should  him- 
self make  it,  thus  permitting  an  immediate  order  for  the  seed  if 
desired. 

The  responsibility  of  any  test  ends  with  the  particular  lot  sent  for 
test,  and  the  presence  of  a  few  dodder  seeds  in  the  bulk  lot  of  any  seed 
represented  by  a  small  sample  is  always  possible.  The  ill  effects  likely 
to  result  will  be  evident  in  the  young  stand  of  the  crop. 
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With  regard  to  the  importance  of  using  only  dodder-free  seed,  it 
may  be  said  that  badly  infested  fields  are  practically  ruined  by  certain 
kinds  of  dodder  and  that  the  loss  of  the  crop  is  proportional  to  the 
extent  of  the  infestation.  The  seed  crop  is  reduced  in«quantity  and 
quality.  The  reduced  quality  of  the  seed  crop  is  not  represented 
wholly  by  a  dodder-infested  crop,  but  also  by  the  fact  that  the  dodder 
so  reduces  the  clover  plants'  food  supply  that  the  crop  is  likely  to  be 
of  lighter  weight  than  it  otherwise  would  be.  Again,  dodder  seed 
production  is  likely  to  so  contaminate  the  land  with  seeds  that  a  return 
to  clever  or  alfalfa  may  be  accompanied  by  dodder  infestation,  even 
though  pure  seed  be  used. 

The  period  of  seeding  probably  has  considerable  bearing  on  tiie 
results  from  u^ing  dodder-infested  seed.  Spring  seeding  is  most 
favorable  for  growth  of  the  dodder.  It  is  an  unsettled  question 
whether  dodder  plants  in  the  field  ever  live  over  winter.  It  appears 
that  very  f^w,  if  any,  survive.  In  consequence  of  this  fact,  summer 
or  ^arly  fall  seeding,  too  late  to  enable  the  dodder  to  produce  seed, 
tends  to  free  the  crop  of  the  following  season  from  dodder.  Consid- 
erable damage  from  the  dodder  might  occur  to  the  seeding,  however, 
during  the  first  season.  Furthermore,  some  dodder  seeds  might  not 
germinate  till  the  following  spring. 

CLEANHTG  SEED. 

Under  certain  conditions  it  may  become  necessary  to  remove  the 
dodder  seeds  from  an  infested  lot  of  seed  in  order  to  prevent  its  loss. 
While  the  average  farmer  might  hesitate  to  discard  a  purchase  of  seed 
because  of  its  dodder  seeds,  badlv  infested  seed  would  be  far  more 
profitably  discarded  than  sown  without  thorough  recleaning. 

The  successful  removal  of  dodder  depends  on  the  kinds  of  seeds 
involved  and  their  consequent  relation  respecting  size.  It  is  doubtful 
if  alsike  and  white  clovers  can  be  cleaned  of  dodder,  although  the 
imount  of  c^^ver  dodder  can  be  reduced  somewhat  by  the  use  of  proper 
.i^vea  "V^ir  ir  ^  >,-3r  >noQ«3itQ to  the  I'^ss  of  considerable  clover  seed. 
^'^^  -e    •   J,     '*     tti     ""      '^"ned  o     '^over  dodder  and 

...»  -       <-  ^v  .,     .c^r^        ..      h*  t    ^u  »^nc»  9'^  moehes  tO 
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mesh  made  of  wire  coarser  than  No.  30  of  Washburn  and  Moen^gBage 
10-used,  the  largest  dodder  seeds  of  the  above  kinds  will  be  retained 
by  it;  while,  if  the  mesh  is  coarser  than  provided  by  No,  34  wire,  there 
will  be  an  undue  loss  of  crop  seed,  especially  in  the  case  of  small - 
seeded  red  clover.  The  loss  of  alfalfa  seed  is  comparatively  small 
when  using  any  of  the  sieves  recommended.  The  same  is  true  of  the 
better,  large-seeded  grades  of  red  clover  seed.  In  the  case  of  the 
small-seeded  grades  of  red  clover  the  loss  of  seed  when  a  sieve  of  No.  34 
wire  is  used  may  amount  to  the  greater  part  of  the  bulk.  The  sieves 
made  of  the  coarser  wire  are  better  adapted  for  such  seed.  Small- 
seeded  grades  are  usually  low-grade  screenings  which  carry  small  weed 
seeds,  many  of  which  are  removed  by  the  sieve. 

The  farmer  may  find  it  difficult  to  secure  the  proper  sieve.  Manu- 
facturers do  not  carry  all  of  the  sizes  in  stock.  The  writer  has  found 
the  20-me8h  No.  30  wire  in  the  stock  of  one  firm  and  the  No.  32  wire 
in  that  of  another.  The  other  sizes  may  be  carried  by  other  dealers, 
but  from  what  has  been  learned  these  sizes  have  to  be  made  to  special 
order,  and  an  order  for  a  considerable  quantity  is  demanded. 

The  efficient  use  of  any  of  these  sieves  requires  that  much  care  be 
taken  to  do  thorough  work.  Only  a  small  quantity  of  seed  should  be 
sifted  at  a  time.  The  sifting  should  be  continued  until  all  of  the  seed 
has  been  brought  in  contact  with  the  wire.  It  is  believed  that  the  most 
effective  work  will  result  from  using  first  a  No.  34  wire  sieve  and  then 
passing  the  siftings  thus  obtained  over  a  sieve  of  No.  30  wire. 

With  respect  to  the  other  kinds  of  dodder  discussed  in  this  bulletin 
and  found  in  clover  and  alfalfa  seed^j  it  may  be  said  that  none  of  the 
sieves  mentioned  will  remove  all  the  seed,  even  with  repeated  sifting. 
Much  of  the  dodder  seed  will  be  removed,  especially  if  a  sieve  having 
No.  34  wire  is  used.  Thus  far  no  means  of  wholly  removing  these 
large-seeded  kinds  is  known. 

Deep  seeding  of  the  crop  appears  to  be  the  most  promising  course 
for  the  farmer  to  follow  in  using  seed  known  to  contain  seeds  of  the 
large-seeded  dodders.  By  this  means  many  of  the  dodder  seeds  will  be 
buried  too  deep  to  permit  their  plants  reaching  the  surface.  Sifting 
the  seed,  by  which  as  much  as  possible  of  the  dodder  is  removed,  is 
therefore  most  advisable. 

Flax  dodder  can  be  removed  from  flax  with  very  little  loss  by  the 
use  of  a  si<^ve  of  14  meshes  to  the  linear  inch  and  made  of  No  29 
wire,  W.  &  M.  gauge. 

It  often  happens  that  seed  is  retained  by  unopened  dodder  capsules, 
which  permit  it  to  remain  with  the  seed  held  by  the  sieve. 
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DETECTIHG  THE  DODDER  PLAlfTS  IH  THE  FIELD. 

It  has  been  shown  that  notwithstanding  every  precaution  against 
the  introduction  of  dodder,  seeds  may  find  their  way  to  the  field  in  the 
seed  used.  The  ultimate  control  of  the  plants  may  depend  upon  early 
eflForts  to  discover  and  destroy  them.  This  is  particularly  true  if  the 
plants  appear  in  few  places  in  the  field. 

The  proper  time  to  destroy  the  plants  is  before  rapid  branching 
enables  them  to  reach  many  host  plants.  Then  every  firm  hold  of  the 
dodder. suckers  becomes  a  point  of  independent  growth,  and  the  diflS- 
culty  of  reaching  all  of  them  is  greatly  increased.  New  seedings, 
therefore,  should  be  carefully  exanained  for  this  pest. 

Under  favorable  conditions  the  dodder  seeds  germinate  but  little 
slower  than  seeds  of  clover  and  alfalfa.  The  young  plants  therefore 
appear  at  about  the  same  time  as  the  clover.  Their  discovery  in  the 
seeding  at  first  is  pmctically  impossible.  By  the  time  the  crop  is  6 
or  8  inches  high  the  dodder  will  have  bmnched  suflSciently,  as  a  rule, 
to  render  its  presence  noticeable  for  a  short  distance.  This  permits 
removal  of  the  plants  with  the  least  loss  to  the  stand  and  with  the 
most  likelihood  of  success. 

Different  kinds  of  dodder  exhibit  in  the  field  individual  habits  well 
worthy  of  consideration  in  detecting  their  presence,  such  as  low-grow- 
ing or  high-growing  tendencies  and  their  manner  of  spreading  from 
plant  to  plant. 

Field  dodder  grows  to  the  top  of  the  host  plants,  throws  out  its 
branches,  and  rapidly  extends  from  plant  to  plant,  often  forming  a 
dense  yellow  carpet  of  tangled  branches  covering  and  bearing  down 
the  crop.  (Fig.  10.)  Small-seeded  alfalfa  dodder,  on  the  other  hand, 
confines  its  growth  exclusivel}'^  to  the  lower  part  of  the  host  plant, 
rarely  exceeding  a  foot  from  the  ground.  It  spreads  slowly  from 
plant  to  plant,  confining  itself  chiefly  to  the  seveml  branches  of  the 
individual  alfalfa  plant.  While  a  patc*h  of  field  dodder  can  be  seen  a 
longdistance,  the  other,  when  the  stand  is  at  all  thick,  can  be  observed 
for  but  a  few  feet. 

The  habit  of  clover  dodder  difl'ers  from  that  of  each  of  the  kinds 
previous!}'  described.  Its  flowering  stems  usually  climb  the  host  stems 
for  a  foot  or  more.  The  vegetative  stems,  by  means  of  which  the 
plant  spreads  to  new  host  plants,  form  a  dense  mat,  or  carpet,  close  to 
the  ground,  winding  in  and  out  among  the  host  stems,  often  com- 
pletely surrounding  them  and  hiding  the  ground.  In  this  way  the 
spreading  of  th(5  plant  is  rapid  and  very  efl'ective.  The  early  growth 
of  this  plant  is  not  readily  detected  at  a  distance. 

The  etlect  on  the  crop  differs  with  these  different  habits  of  growth. 
Fi(*ld  dodder  destroys  its  host  plants  in  irregular  patches,  probably  in 
many  instances  as  much  by  bearing  down  and  smothering  the  crop  as 
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by  the  withdrawal  of  plant  food.  All  of  the  crop  plants  within  an  in- 
fested area  are  likely  to  be  attacked.  Small-seeded  alfalfa  dodder, 
confining  iLs  attacks  chiefly  to  individual  resistant  and  naturally  long- 
lived  ptantis,  eventually  cauises  a  general  thinning  of  the  t^tand  through 
the  death  of  F>cattered  individual  plants.  Healthy,  infected,  and  nearly 
dead  alfalfa  plantt)  thu.s  often  owmr  in  dose  proximity. 

Clover  dodder  attacks  every  clover  plant  and  to  a  greater  or  less 
©xtent'other  plant-s  within  the  infested  area.  It  dewtroys  rapidly.,  and 
its  progress  from  the  original  point  of  attack  is  so  uniform  that  dis- 


Fia,  10.— Field  iliMlrler  rovcrlng  red  olover  anil  KrawpFi.    Frnm  a  photograph  nt  an  ln[oal*d  field. 

tiiit'tly  i-lrcnlur  arciis  Imred  of  living  rlover  or  alfalfa  result.  These 
circular  spots  of  dciid  plant-^  arc  very  chanicteristic  marks  of  the 
dostruction  ciui.scd  l>y  tills  spi'cics,  A  narrow  band  of  living  dodder 
stems  will  be  fimnd  iKirdcriiig  the  circle  of  destroyed  plants 

Flux  dodder  iicurs  down  the  Hax  plants  and  is  therefore  sometimes 
called  ■■pulldown."  It  also  draws  the  tops  of  the  plants  together. 
Both  large-.-iccdcd  alfalfa  dod<ler  and  Chilean  dodder  ascend  to  the  top 
of  the  host  j)lant.  The  former  produces  dense  flower  and  fruiting 
clusters;  the  latter  iipjicars  to  have  a  more  open  habit  and  scattered 
flower  system. 
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The  form  and  appearance  of  the  flower  clusters  differ  with  the  dif- 
ferent kinds  of  dodder.  Clover  dodder  flowers  are  in  small  compact 
clusters  of  several  flowers  each.  The  clusters  as  well  as  the  stems 
are  often  tinged  with  red.  Small-seeded  alfalfa  dodder  flowers  are  in 
similar  clusters  which  are  not  colored.  Field  dodder  flowers  are  in 
looser  clusters  scattered  among  the  branches  or  crowded  in  bimches. 

DESTEOYIHG  THE  PLANTS. 

When  failure  to  prevent  the  introduction  of  dodder  seed  occurs,  the 
destruction  of  the  plants  becomes  the  final  resort.  The  questions  of 
success  and  the  extent  of  the  necessary  damage  to  the  crop  at  once 
arise.  Their  answers  rest  with  the  kind  of  crop  infested,  the  stage  of 
development  of  the  dodder,  the  extent  of  the  attack,  and  the  methods 
of  eradication  employed. 

The  problem  of  dodder  control  is  strongly  influenced  by  the  charac- 
ter of  the  crop  infested.  Red  clover  remains  but  two,  or  at  most  but 
three,  years  without  reseeding.  If  the  dodder  is  prevented  from  seed- 
ing it  should  be  ei-adicated  within  this  time,  or  at  least  should  not 
interfere  with  the  course  of  crop  rotation.  Alfalfa  should  remain 
indefinitely,  and  if  dodder  reseeds  itself  its  control  becomes  much  more 
diflScult  or  impossible.  This  is  the  prevailing  condition  in  the  West. 
The  fact  that  the  small-seeded  alfalfa  dodder  of  the  West  has  not 
become  established  in  the  East  is  of  special  interest  in  this  connection. 
Clover  dodder  appears  likely  to  prove  most  troublesome  in  alfalfa 
culture  in  the  East. 

If  the  dodder  occurs  only  in  patches  in  the  field  it  usually  can  be 
controlled  by  hand  methods.  If  it  covers  the  greater  part  or  all  of 
the  field,  plowing  under  the  stand  will  probably  be  found  necessary'. 
It  then  becomes  important  to  know  how  far  the  crop  can  be  utilized 
without  reseeding  the  land  to  dodder. 

It  is  first  important  to  gain  control  before  the  plants  have  spread 
far  from  the  point  of  attack;  secondly,  and  of  greater  importance,  they 
should  be  subdued  before  they  produce  seed.  Success  therefore 
depends  very  largely  on  early  discovery  of  the  plants,  followed  by 
immediate  work  in  subduing  them.  Thoroughness  involves  the 
destruction  of  every  living  piece  of  dodder  stem  lying  within  its  own 
length  of  a  host  plant. 

Cutting  and  burning  infested  plants  and  spraying  them  with  copper 
sulphate  or  iron  sulphate  are  methods  which  have  been  employed. 
Spraying  has  not  proved  successful  as  a  rule,  owing  to  the  impossi- 
bility of  thoroughly  wetting  every  part  of  the  dodder  stems  under 
field  conditions.  The  plants  have  appeared  to  be  destroyed,  but  a 
sufficient  number  remained  to  continue  growth  after  receiving  a 
temporary   check.     Burning    is    successful   when  thoroughly   done. 
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This  may  or  may  not  destroy  the  crop  roots.  The  burning  maj'^  take 
place  on  the  infested  spot  or  the  cut  plants  ,may  be  removed  to  be 
burned  elsewhere.  Burning  on  the  spot  is  an  advantage,  on  account  of 
its  destroying  dodder  missed  in  cutting  and  seeds  which  have  fallen. 
Burning  endangers  the.  life  of  the  roots  of  the  crop,  however.  The 
removal  of  infested  plants  to  another  place  requires  great  care  to  pre- 
vent any  of  the  pieces  of  dodder  falling  on  the  crop  and  establishing 
new  centers  of  growth,  and  the  use  of  sacks  or  some  similar  means  of 
removal  is  advised. 

In  cutting  infested  plants  care  should  be  taken  to  carry  the  work 
far  enough  on  the  borders  to  include  all  of  the  dodder.  Cutting,  close 
to  the  ground  is  equally  important.  The  recognition  of  the  different 
habits  of  different  kinds  of  dodder  may  be  helpful  in  this  connection. 
Small-seeded  alfalfa  dodder  is  confined  largely  to  individual  plants, 
and  if  all  tliese  can  be  located  and  destroyed  there  may  be  little  dan- 
ger of  further  damage.  This  plant  grows  very  low,  however,  and 
there  is  little  hope  of  saving  the  crown  of  individual  alfalfa  plants. 
Field  dodder  spreads  in  every  direction,  but  irregulaVly,  and  all 
through  the  crop  plants  from  their  tops  to  the  ground.  It  may  be 
difficult  to  determine  the  borders  of  an  infested  patch.  All  of  the 
infested  area  should  be  cleared,  but  often  the  stand  may  be  saved. 
In  the  case  of  clover  dodder,  particularly  in  an  advanced  stage,  all 
the  plants  of  a  circular  area  are  killed,  while  the  active  growth  of 
the  dodder  is  confined  to  a  band  of  infested  plants  immediately 
surrounding  this  area.  Cutting  and  burning  this  ring  of  plants 
where  it  falls  will  probably  be  found  most  effective,  because  the 
carpet  of  dodder  stems  is  so  dense  ^nd  so  low  that  its  complete 
removal  is  practically^  impossible.  Careful  examiniition  of  the  ground 
ma}^  show  individual  dodder  stems  creeping  a  foot  or  two  farther  into 
the  crop  than  otherwise  would  be  evident.  Success  depends  on 
destroying  such  stems.  Patches  of  ground  cleared  of  clover  by  this 
dodder  may  contain  its  seed.  Such  areas  should  be  burned  over  to 
kill  this  seed  before  resowing  to  clover. 

The  small-seeded  alfalfa  dodder  as  a  pest  of  alfalfa  in  the  West  is  a 
problem  in  itself.  It  has  become  so  widely  prevalent  that  its  perma- 
nent eradication  locally  becomes  practically  impossible  in  many  cases. 
Not  only  is  much  of  the  seed  used  in  the  West  likely  to  contain  its 
seed,  but  it  is  readily  carried  from  farm  to  farm  in  irrigating  water. 
Bunches  of  dodder- infested  hay  fall  in  various  places  in  the  field  and 
along  the  roadsides,  and  in  this  way  scatter  seeds.  Thus  conditions 
are  conducive  to  keeping  the  fields  infested. 

Methods  of  reasonable  control  of  this  dodder  appear  to  be  more 
promising  in  the  West  than  attempts  to  eradicate  it.  Observations 
have  shown  that  low -lying,  well-irrigated  lands  are  not  infested  to  the 
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same  extent  as  the  higher  and  drier  lands.  It  is,  therefore,  possible 
that  confining  alfalfa  culture  to  lands  capable  of  abundant  irrigation 
and  destroying  the  stand  of  alfalfa  on  the  drier  land  when  infested 
with  dodder  will  tend  to  reduce  the  loss  from  the  pest,  even  though 
it  may  remain. 

Plowing  should  precede  the  seeding  of  the  dodder.  In  this  way  all 
danger  of  future  occurrence  of  the  pest  is  averted  if  all  infested  plants 
are  covered.  If  the  plowing  is  delayed  until  after  the  dodder  develops 
its  seed  the  crop  can  be  burned  over,  producing  a  hot  fire  before  the 
surface  soil  is  disturbed.  This  should  destroy  the  greater  part  of 
the  seeds  lying  exposed  on  the  surface  of  the  soil  and  in  unopened  seed 
vessels.  .In  lieu  of  either  plowing  or  burning  over  dodder-sown 
ground,  shallow  cultivation,  followed  by  some  crop  requiring  frequent 
surface  tillage,  will  tend  to  keep  the  seeds  near  the  surface  and 
perhaps  lead  to  the  destruction  of  the  greater  part  of  them. 

It  is  believed  that  as  ^  rule  dodder  plants  will  not  injure  such  a 
cultivated  crop.  This  is  doubtless  true  of  clover  dodder  and  small- 
seeded  alfalfa  dodder.  Certain  crops  might,  however,  be  injured  by 
field  dodder  or  large-seeded  alfalfa  dodder.  The  injury  to  beets  in 
Utah  caused  by  field  dodder,  previously  noted,  and  the  observations  of 
the  writer  upon  the  growth  and  effect  of  large-seeded  alfalfa  dodder 
on  various  coarse  plants  justify  the  recognition  of  the  possibility  of 
damage  from  these  kinds. 

It  is  important  in  such  surface  cultivation  that  the  dodder  seeds  do 
not  become  covered  too  deep,  as  it  is  known  that  they  are  capable  of 
remaining  alive  for  several  years  when  buried.  In  one  authentic  case 
at  least  16  per  cent  of  a  quantity  of  buried  seed  germinated  at  the  end 
of  three  vears. 

An  infested  stand  of  clover  or  alfalfa  may  safely  be  allowed  to  produce 
a  crop  of  hay  or  be  used  for  pasturage  or  for  soiling  provided  the  crop 
is  removed  before  the  dodder  produces  seed.  The  removal  of  a  bulky 
^Vop  aids  in  the  complete  covering  of  the  stubble,  which  is  important, 
-^lowing  she  r  follow  immediately  after  the  removal  of  the  crop; 
-kth^r^ic*  i^H/^ov  seeds  will    be   buried   ^r^^     ^ossih'y  prove 

f  •      w o'    -     ohes  of 


iO'»*     ■*-.  ■■  i       •■  •'•! 


^"'*  viously 


27 

SXTMMAET. 

(1)  Dodder  is  a  parasitic  plant  dependent  on  a  host  plant  for  its 
food.  It  reproduces  by  means  of  seeds  and  from  pieces  of  stems  per- 
mitted to  come  in  favorable  contact  with  a  suitable  host  plant. 

(2)  There  are  several  kinds  of  dodder  especially  destructive  to  flax 
and  to  leguminous  crops. 

(3)  The  dodders  exhibit  pronounced  preferences  for  certain  kinds  of 
host  plants,  with  the  result  that  a  crop  is  not  equally  subject  to  injury 
from  different  kinds  of  dodder. 

(4)  Climatic  and  weather  conditions  strongly  influence  the  growth 
and  productiveness  of  the  dodders.  Thus,  small-seeded  alfalfa  dodder, 
so  common  in  the  West,  appears  to  be  unknown  in  the  Eastern  States, 
and  clover  dodder  produces  so  little  seed  in  this  country  that  its  seed 
rarely,  if  ever,  is  found  in  American -grown  red  clover  seed  or  alfalfa 
seed. 

(5)  Dodder  seeds  are  a  very  common  impurity  of  clover,  alfalfa,  and 
flax  seed  in  the  trade.  Certain  kinds  are  more  commonly  found  in 
domestic  than  in  foreign  seed,  while  the  contrary  is  true  of  other  kinds. 
Low-grade  seed  imported  from  Europe  generally  contains  dodder. 

(6)  Dodder  seeds  can  readily  be  distinguished  from  crop  seeds  by  a 
seedsman  or  farmer  using  a  magnifying  glass. 

(7)  Certain  kinds  of  dodder  seeds  can  be  thoroughly  cleaned  from 
the  best  grade  of  farm  seed.  Other  kinds  can  not  be  wholly  separated 
from  the  seed  which  carries  them. 

(8)  Some  dodder  seed  is  likely  to  escape  removal  in  recleaning,  and 
the  young  seeding  should  therefore  be  examined  for  dodder  plants. 

(9)  The  dodder  plants  should  be  discovered  early  and  destroyed  by 
removal  or  burning. 

(10)  Dodder  plants  should  not  be  allowed  to  seed,  thereby  contami- 
nating the  land. 

(11)  Hand  methods  may  subdue  the  dodder  plants  if  they  are  not 
too  abundant;  otherwise  plowing  under  before  they  go  to  seed  or 
burning  the  stand  if  seeds  have  already  ripened  will  be  necessary. 

(12)  The  early  crop  of  clover  or  alfalfa  preceding  the  ripening  of 
the  dodder  seeds  can  safely  be  used  as  pasturage,  for  soiling,  or  in  hay 
making.     The  infested  stubble  should  be  plowed  under  immediately. 

(13)  The  most  generally  effective  means  of  preventing  the  introduc- 
tion of  dodder  is  to  use  seed  free  from  dodder  seeds.  The  purchasing 
farmer  can  easily  make  a  reasonably  satisfactory  test  for  dodder  seed. 

(14)  \Vhor(^  irrigation  is  practiced  dodder  seed  may  be  carried  from 
place  to  place  in  the  water  used. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
WdsMngton^  D.  C,  August  4,  1907, 

Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
paper  entitled  ^'Roselle:  Its  Culture  and  Uses,'*  by  P.  J.  Wester, 
Special  Agent  at  our  Subtropical  Laboratory  and  Garden,  Miami,  Fla., 
and  to  recommend  that  it  be  published  as  a  Farmers'  Bulletin. 

The  roselle  plant  is  adapted  for  culture  in  the  tropical  and  subtropi- 
cal regions  of  the  United  States,  and  should  be  especially  valuable  in 
southern  California,  Florida,  the  tropical  islands  of  the  United  States, 
and  in  the  Canal  Zone.  It  is  used  in  the  South  verv  much  as  the 
cranberry  is  used  in  the  North,  and  is  especially  valuable  for  the 
making  of  jellies. 

In  the  preparation  of  this  bulletin  the  writer  has  received  many 

valuable  suggestions  and  considerable  aid  from  Dr.  Ernst  A.  Bessey, 

Pathologist  in  Charge  of  the  Subtropical  Laboratory  and  Garden, 

Miami,  Fla.     Dr.  L.  O.  Howard,  Chief  of  the  Bureau  of  Entomology, 

identified  the  soft  scale  and  yellow  aphis,  and  Dr.  H.  W.  Wiley,  Chief 

of  the  Bureau  of  Chemistry,  made  the  analyses  of  the  roselle  and  the 

cranberry. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

S^ecretary  of  Agriculture, 
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ROSELLE:  ITS  CULTURE  AND  USES. 


INTRODUCTION. 

Fruits  and  economic  plants  indigenous  to  the  Tropics  are  now  as 
never  before  attracting  the  attention  of  the  people  of  the  United 
States.  Some,  such  as  the  avocado  and  the  guava,  are  natives  of 
the  Western  Hemisphere;  others,  like  the  roselle,  are  introductions 
from  the  Old  World. 

A  strictly  tropical  plant,  the  roselle  is  very  sensitive  to  frosts. 
This,  together  with  its  pecuhar  habit  of  blooming  late  in  October 
regardless  of  the  time  when  the  seed  is  planted,  has  restricted  the 
cultivation  of  the  roselle  to  tropical  and  subtropical  regions.  Its 
distribution,  for  this  reason,  has  not  been  so  general  nor  has  the  plant 
become  so  widely  known  as  introduced  plants  indigenous  to  the 
Temperate  Zone.  It  is,  however,  only  rational  to  assume  that  this 
objectionable  feature  could  be  overcome  were  persistent  efforts  made 
with  that  end  in  view  and  that  the  roselle,  like  so  many  other  culti- 
vated plants  which  have  yielded  to  changed  climatic  conditions, 
would  adapt  itself  to  the  shorter  summers  of  a  higher  latitude. 

Introduced  several  years  ago  into  California  and  Florida,  the 
roselle  deserves  a  wider  cultivation  than  it  now  enjoys  and  should 
prove  a  valuable  acquisition  to  the  tropical  islands  of  the  United 
States  and  to  the  Canal  Zone.  The  cultivation  of  the  roselle  is  so 
simple  and  its  requirements  so  few  that  in  the  Tropics  and  Subtropics 
it  should  be  an  indispensable  plant  in  the  garden  of  every  family. 
This  fact,  in  view  of  its  peculiar  adaptability  for  jelly  making,  should 
cause  the  roselle  to  become  a  plant  of  considerable  importance  in  the 
United  States  at  no  distant  date.  The  roselle  is  probably  the  only 
plant  in  cultivation  in  which  the  part  utiUzed  for  food  °  is  the  calyx. 
Of  rather  low  nutritive  value,  the  thickened  calyx  possesses  excellent 
qualities  for  the  manufacture  of  jelly  and  allied  products.  Prepara- 
tions made  from  it  closely  resemble  in  color  and  flavor  those  made 
from  the  cranberry.  It  is  rather  singular  that  its  season  of  maturity 
also  coincides  with  that  of  the  cranberry. 

In  Queensland,  where  the  culture  of  the  roselle  has  in  recent  years 
assumed  considerable  proportions,  the  fruit  is  utilized  largely  in  the 
manufacture  of  jam.  In  the  United  States  its  principal  use  would 
probably  be  as  a  substitute  for  cranberries  in  the  household  and  in  the 
manufacture  of  jelly. 

a  For  analyses  showing  the  food  value  of  the  calyx  and  pod  of  the  roselle,  see  Farmers' 
Bulletin  293,  page  14. 

307 

(5) 


HISTORY  AND  OEOORAPHIGAL  DISTRIBUTION  OE  THE  ROSELLE. 

The  almost  total  absence  of  literature  relative  to  the  roselle  until 
the  last  two  decades  and  the  lack  of  cultural  varieties  would  seem 
to  indicate  that  the  culture  of  this  plant  is  of  comparatively  recent 
origin.  De  Candolle,  in  his  "Origin  of  Cultivated  Plants,"  1885,  does 
not  mention  it. 

The  writer  has  examined  many  of  the  older  works  on  Indian  agri- 
culture  without  finding  more  than  one  referring  to  the  roselle.  This 
work"  is  devoted  to  fiber-producing  plants,  which  shows  that 
roselle  was  early  cultivated  for  its  fiber.  The  author  says,  speaking 
of  roselle,  okra,  and  Hibiscus  abelmoschus:  "The  dietical  use  of  these 
species  has  been  mentioned  in  order  to  show  that  if  cultivated  on 
account  of  their  fiber  they  would  also  be  useful  for  other  purposes"; 
and  it  would  seem  from  this  quotation  that  the  various  uses  of  the 
roselle  were  not  generally  known  at  that  time.  For  more  than  thirty- 
five  years  subsequent  writers  on  Indian  agriculture  maintain  absolute 
silence  on  the  subject,  and  Duthie^  mentions  the  plant  only  inci- 
dentally. Woodrow*^  speaks  of  its  utility  for  jelly  making.  In 
India  the  plant  has  been  grown  chiefly  for  its  fiber.  It  has  apparently 
not  attained  much  importance  for  culinary  purposes. 

The  writer  has  been  unable  to  obtain  any  data  relative  to  the 
introduction  of  the  roselle  into  the  British  colonies  in  Australia, 
where  its  cultivation  evidently  is  more  extensive  than  anywhere  else 
in  the  world,  as,  according  to  Semler,**  two  large  preserving  factories 
utilizing  the  roselle  were  in  operation  in  Queensland  in' 1892.  Shinn  * 
refers  to  roselle  jam  as  being  shipped  to  Europe  in  large  quantities. 

The  Queensland  Agricultural  Journal,  volume  6,  page  371,  pub- 
lished in  1900,  cou tains  the  longest  treatise  on  the  roselle  that  has 
come  to  the  attention  of  the  writer.  Its  brevity,  it  being  less  than 
five  pages  in  length  and  containing  no  references  to  any  previous 
literature,  presupposes  the  recent  development  of  the  industry  there. 
In  Queensland  the  calyces  are  mainly  utilized  in  the  manufacture  of 
jam,  but  are  also,  according  to  the  article  cited,  well  adapted  for 
pickles,  while  the  writer  also  calls  attention  to  the  fact  that  the 
roselle  can  be  propagated  from  cuttings  and  that  such  plants  bear 
fruit  when  earlier  and  more  vigorous  seedlings  bear  little  or  none.  The 
seed  is  sown  in  October  in  Queensland. 

The  roselle  is  hardly  mentioned  in  the  horticultural  literature  of 
the  West  Indies,  indicating  that  it  is  an  object  of  indifference  there. 
It  was  probably  introduced  from  India  before  1855,  as  Royle**  in  a 
work  published  that  year  says  that  it  is  there  called  ''red  sorrel.'' 

o  Royle,  J.  F.     Fibrous  Plants  of  India,  1855,  p.  260. 

^  Duthie,  J.  F.     Field  and  Garden  Crops  of  Northwestern  Provinces  and  Oudh,  1893. 

c  Woodrow,  M.     Gardening  in  India,  1899,  p.  183. 

d  Semler,  H.     Die  Tropische  Agricultur,  1892,  p.  391. 

<  Report  of  the  California  Agricultural  Experiment  Station,  1896-97,  p.  382. 
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In  Hawaii  the  roselle,  although  introduced  long  ago,  has  not 
received  much  attention. 

Eleven  or  twelve  years  ago  a  Mr.  Neustadt,  of  San  Francisco, 
imported  seed  from  Queensland,  and  the  plant  was  tested  and  seed 
subsequently  distributed  in  California  by  the  agricultural  experiment 
station  of  that  State.  The  plant  received  much  favorable  comment 
there  from  those  who  tested  it  at  that  time.**  Later  Uterature  is 
silent  on  the  subject. 

The  name  in  Florida,  '*  Jamaica  sorrel,"  is  evidently  an  indication 
th|tt  the  plant  was  introduced  from  Jamaica — at  what  date  the 
writer  has  been  unable  to  ascertain — but  it  was  probably  not  exten- 
sively grown  in  Florida  before  1887,  as  P.  W.  Reasoner^  does  not 
refer  to  it.     Harcourt  ^  does  not  speak  of  it. 

In  Florida,  as  in  California,  those  who  have  tried  the  roselle  have 
nothing  but  praise  for  the  plant,  and  considerable  interest  in  it  is 
manifest,  but  its  culture  on  a  large  scale  has  not  yet,  to  the  knowledge 
of  the  writer,  been  undertaken  by  anyone. 

The  assumption  by  Royle**  that  the  name  roselle  is  a  corruption 
of  the  French  word  '^oseille"  (the  equivalent  of  the  English  ^'sorrel") 
seems  very  probable.  In  the  evolutionary  stages  the  name  has  at 
different  times  been  spelled  ^'rouselle,''  ^'rozelle,"  and  ^'rosella." 

BOTANICAL  CHARACTERS  AND  RELATIONSHIPS. 

Roselle  (Hibiscus  sahdariffa  L.),  or  Jamaica  sorrel,  as  it  is  some- 
times called,  is  an  annual  from  the  Tropics  of  the  Old  World  belong- 
ing to  the  large  family  Malvaceae.  Itself  furnishing  the  roselle  fiber 
of  commerce,  it  is  closely  related  to  several  genera  containing  fiber- 
producing  plants:  Sida,  Malva,  Althea,  and  Lavatera.  Its  most 
important  relative  is  cotton  (Gossypium  sp.).  Of  vegetables,  okra 
(Hibiscus  esculentus  L.)  is  related  to  the  roselle.  Among  related 
ornamental  plants  may  be  mentioned  species  of  Abutilon,  Hibiscus, 
Althea,  and  Malva. 

The  habit  of  the  roselle  (fig.  1)  is  similar  to  that  of  the  cotton  plant; 
the  stem  is  reddish,  branching  profusely.  As  usually  planted — that  is, 
in  February  and  March — the  roselle  attains  a  height  of  from  5  to  7 
feet.  The  leaves  on  the  young  plants  are  entire;  as  the  plant 
increases  in  size  the  leaves  change  to  palmately  five  parted;  later, 
the  leaves  in  whose  axils  the  flowers  are  borne  are  three  parted.  The 
large,  almost  sessile  yellow  flowers,  each  with  a  red  eye,  are  usually 
borne  singly  in  the  axils  of  the  leaves  (fig.  2).  They  fade  before  the 
day  is  past  and  the  subsecjuent  enlargement  of  the  calyces  is  then 

"  Report  of  the  California  Agricultural  Experiment  Station,  1897-98,  p.  236. 

bBul.  1,  Division  of  Pomology,  U.  S.  Dept.  of  Agriculture,  1887. 

c  Harcourt,  H.     Florida  Fruits,  1886. 

d  Royle,  J.  F.     Fibrous  Plants  of  India,  1855,  p.  260. 
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very  rapid.  In  lesa  than  three  weeks  they  attain  their  full  size  and 
are  ready  for  picking  (figs.  3,  4,  and  5),  If  the  "fruit,"  if  we  may  so 
call  it,  is  not  now  picked  and  the  seed  is  allowed  to  mature,  the  plant 
dies  early  in  January.  There  are  in  the  axils  of  the  leaves  several 
latent  flower  buds,  and  when  the  calyces  are  picked  as  soon  as  they 


are  full  fjrown  these  buds  develop  and  the  productivity  of  the  plant 
is  greatly  increased. 

VAEIETIE8. 

The  roselle  being  a  plant  of  recent  cultivation  and  one  that  only  to 
a  slight  extent  has  been  exploited  for  commercial  profit  except  as  a 
fiber  plant,  it  having  been  grown  mostly  as  a  curiosity  in  the  gardens 
of  interested    individuals  without   any  thought   of    improving  the 
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plant,  it  is  only  natural  that  no  cultural  varieties  have  developed.^ 
Without  any  thoujijht  of  iniprovinti:  the  roselle,  the  writer  during  the 
summer  of  1004  obtained  a  few  plants  in  Cocoanut  Grove,  Fla.,  from 
Mr.  W.  A.  II.  Ilobbs  and  planted  them  in  the  Subtropical  Garden, 
Miami,  Kla.,  in  order  to  have  the  j)lant  under  observation. 

As  the  plants  bloomed  and  fniit^d  the  marked  variation  in  the 
fruits  on  the  different  plants  suggested  that  there  was  an  excellent 
opportunity  to  breed  a  new  and  distinct  strain  of  the  roselle,  and  at 
the  suggestion  of  Prof.  P.  II.  Rolfs,  at  that 
time  Pathologist  in  charge  of  the  Subtropical 
Laboratory'  and  Garden,  seed  was  saved 
from  the  best  ])lants.  With  this  seed  for 
stock  the  writer  began  s^'stematized  breed- 
ing the  next  year.  A  number  of  the  plants 
fruiting  in  the  autumn  of  1 906  had  calyces 

of  such  large  si/x*  and  ex- 
hibited such  distinct  char- 
acters that  thev  were 
thought  worthy  of  nanung 
as  a  variety,  and  the  name 
**  V i  c  t  o  r  "  has  therefore 
been  given  to  this  sort. 

The  improvement  of 
these  plants  over  the  com- 
mon kind  is  l)est  illus- 
trated in  iigure  5.  ^Mien 
it  is  remembered  that 
these  are  from  j)lants  in 
the  second  gcMienition,  the 

improvement  is  renuirkable.  An  it  was  thought 
that  these  i)laiits  might  be  a  special  strain,  inquiries 
were  made  to  iind  out  whether  the  original  plants 
had  any  ])revi()us  history,  but  this  incjuiiy  only 
served  to  confirm  the  fact  that  thev  were  of  the 
ordinan-  variet  v  grown  in  Florida.  Mr.  William  A. 
Taylor,  of  the  Bureau  of  Plant  Industrj',  sug- 
gest(»d  to  the  writer  that  this  capacity  for  im- 
provement might  be  due  to  the  fact  that  the 
ri>sell(»  has  {previously  been  principally  grown  for  fiber,  which  doubt- 
less is  correct.  Another  attempt  to  breed  the  roselle  was  made  by 
Dr.  II.  J.  Webber  in  the  nineties  at  Eustis,  Kla.,  where  the  Subtropi- 
cal Laboratoiy  was  then  located.  This  work  was,  unfortunately, 
terminated  bv  the  severe  freeze  of  lS9o. 


Fig.  2.-  BrMiich  of  tho  roselle 
plant,  showing  blossoms. 


Fio.3.— Matiirecjilyces 
of  the  ordinary  ro- 
selh'.  somowhat  af- 
fectiHl  ])y  inilili'W. 
(Thn'O-tenths  nat- 
ural siz(>.) 


«  Since*  this  arti»l4'  was  written  ().  W.  Uarrctt,  <»f  tli«*  Bureau  of  Plant  Industry,  lia.s 
infornuMl  tin'  writer  tliat  he  has  lu-anl  of  a  variety  with  straw-colonni  .caiycc^s.     This 
report,  however,  lias  not  been  verili(Kl. 
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The  plants  of  the  Victor  variety  are  inclined  to  be  a  trifle  more 
dwarf  than  the  common  kind,  hut  the  foliage  is  similar.     The  meaa- 

urenienta  of  tlie  calyx  of  tlic  common  variety 

.   ^^t  are,  len^rth  33  mm.,  diameter  22  mm.;  in  the 

^^^^m  improved  type  the  measurements  are  49  mm. 

^^^V  and  28  mm.,  respectively.     The  increase  in  size 

^^        Ir^^-  is  thus  seen  to  be  rather  more  in  length  than  in 

^^^^  I  diameter.     Calyces  of  the  improved  typo  have 

^^^^«  in  some  instances  been  60  mm.  long  and  3S  imn. 

^^^n  in  diameter.     (See  the  two  detaclied  calyces  in 

"^^^1     ^^H  fig.  5.)     Tlie  improved  type  is  also  distinct  in 

■  ^^^V  being  more  strongly  ribbed  lonptudinally  and 

I^^^B  in  having  the  calyx  not  so  closely  appressed  to 

1^^^  ^^^^  ^^   I**"^  "^   ''^  '^^  common   variety.     It 

^^^^   W  is  frecjuently  inclined  to  be  convolute  at   the 

^^^^M  apex. 


CULTIVATIOH  ASS  FERTILIZATION. 


4.— Mature  cnl}'c«8  Dt 
0  Victnr  rosplle,  soin.^ 
1st  fttlectPd  liy  tnlJdi>w. 


The   roselle   will    thrive  on  any  soil  that  is 
nioderatoly  rich  or  that  is  supplied   with   the 
necessary  ])Iant  food  in  the  form  of  commercial 
fertilizer.    Sta- 
ble    manure 
should  be  used 
""■*  sparingly  only 

and    should    be    supplemented    by 

phosphates  and  fertilizers  containing 

potash,  as  an  excess  of  ammonia  in 

the  soil  tends  to  the  development  of 

large  plants  at  the  expense  of  their 

productiveness.     Tliis  is  particularly 

true  on  low-lying  land  where  mois- 
ture is  abundant,  and  the  high  pine 

lands  in  Florida  are  for  this  reason 

preferable  to  the  nmck  and  prairie 

lands.      Land   that  is  subjected    to 

inundations    and    soil    insufficiently 

drained    should    be   avoided.      The 

plant  has  been  found  well  a<laptcd 

to    the    clayey    soil    of    California. 

Ilenricksen"  says  that  a  sandy  loam    Fia.S--Miitiirf<-ui>-ci'aotthnViPiorro».-iio. 

,,,,■,  .,  -^  (Twiv-nttha  iiBlursr  «li*.) 

IS  preferahio  to  other  soils. 

The  roots  <)f  the  roselle  <lescend  to  greater  depths  than  those  of 
nmny  other  crops,  and  the  land  should  be  plowed  deep  and,  when  the 


oBul.  J:1,  Odifi- of  Kx|h-i 


*,  i>.  38. 
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soil  is  clayey,  well  pulverized.  This  plant  is  very  much  subject  to 
root-knot  nematodes  (Heterodera  radidcola)  and  should  not  be  planted 
on  land  infested  with  this  pest,  as  that  would  only  result  in  almost 
absolute  failure. 

The  roselle  always  comes  to  the  market  at  the  same  time  of  the 
year,  and,  as  no  literature  on  the  subject  that  had  come  to  the  atten- 
tion of  the  writer  mentioned  any  attempt  to  grow  it  successively, 
several  sowings  were  made  in  1906  at  the  Subtropical  Labd^atory  at 
different  times  of  the  year,  to  note  the  influence  on  the  habits  of 
growth,  the  season  of  maturity,  and,  possibly,  the  size  of  the  calyx. 
These  plantings  were  made  as  follows:  No  559,  April  1;  No.  560, 
May  1;  No.  561,  June  1;  No.  562,  June  23. 

Besides  these,  seeds  from  large  selected  pods  were  sown  June  26  (No. 
542).  Plant  No.  542  came  into  bloom  October  26,  a  few  days  in 
advance  of  Nos.  560,  561,  and  562.  A  few  days  later  bloom  was  noted 
on  No.  550.  Notes  made  in  1905  show  that  plants  from  seed  sown  on 
June  10  bloomed  October  25.  The  plants  from  the  eariier  sowings 
naturally  developed  into  large  plants,  with  greater  bearing  capacity. 
This  advantage  was  offset,  however,  by  the  fruits  being  to  a  marked 
degree  smaller  than  those  from  later  sowings.  A  comparison  of  the 
different  plants  in  this  experiment  indicates  that  to  combine  high 
yield  with  the  production  of  large  pods  the  seed  should  be  planted 
about  May  15  in  south  Florida. 

Make  the  seed  bed  in  a  place  sheltered  from  high  winds  and  work  in 
thoroughly  a  moderate  quantity  of  stable  manure  or  commercial  fer- 
tilizer. Sow  the  seed  thinly  in  drills  6  inches  apart,  covering  the 
seed  from  J  to  J  inch;  then  firm  the  soil  and,  if  dry,  water  thoroughly. 
The  seed  will  germinate  in  a  few  days.  If  the  weather  is  dry,  the 
young  plants  should  be  watered  as  occasion  requires.  When  the 
plants  are  3  to  4  inches  high  they  are  ready  for  transplanting  to  the 
field. 

The  plants  should  be  set  out  in  rows  6  to  10  feet  apart  and  4  to  8 
feet  apart  in  the  row,  according  to  the  fertiUty  of  the  land  and  the 
supply  of  moisture.  The  seedlings  are  easily  transplanted  if  proper 
precautions  are  taken.  The  work  should  preferably  be  performed  on 
a  cloudy  day  or  late  in  the  afternoon.  Where  a  few  plants  are 
desired  for  home  use  only  it  will  be  found  advantageous  to  sow  a  few 
seeds  where  the  plants  are  to  remain  permanently  and  when  the 
plants  are  well  developed  to  thin  out  to  one  plant  to  a  hill. 

Experiments  with  different  fertilizers  have  been  started  at  the  Sub- 
tropical Laboratory,  but  have  not  been  carried  on  for  a  suflBciently 
long  time  to  indicate  the  best  form  in  which  the  fertilizer  should  be 
appUed.  Meantime  a  formula  of  nitrogen,  4  per  cent;  potash,  7  per 
cent,  and  phosphoric  acid,  6  per  cent,  has  given  good  results.  One- 
third  of  the  actual  ammonia  is  derived  from  nitrate  of  soda  and  the 
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other  two-thirds  from  dried  blood.  The  sources  of  potash  and 
phosphoric  acid  are  muriate  of  potash  and  acid  phosphate, 
respectively. 

The  fertihzer  should  be  applied  at  the  rate  of  from  1,000  to  2,000 
pounds  to  the  acre,  according  to  the  fertility  of  the  land.  On  lands 
rich  in  ammonia  the  nitrogenous  elements  should  be  greatly  reduced. 
It  should  be  understood  that  this  applies  to  Florida  soils  and  condi- 
tions. THie  amount,  and  possibly  the  formula,  would  probably  have 
to  be  modified  in  other  sections.  In  the  sandy  and  leachy  soils  of 
Florida  it  will  be  found  advantageous  to  make  several  small  applica- 
tions instead  of  applying  the  total  quantity  at  the  time  of  planting. 
No  cultivation  is  necessary,  except  to  stir  in  the  fertilizer  and  to  keep 
do^vn  the  weeds  while  the  plants  are  small.  When  the  ground  is  well 
shaded  by  the  plants  cultivation  may  be  discontinued. 

YIELD. 

During  1906  experiments  were  well  under  way  to  ascertain  the  total 
yield  of  the  roselle  plant,  but  a  hurricane  in  October  inflicted  so  much 
damage  on  the  plants  in  the  experimental  area  that  accurate  data 
were  unobtainable.  Henricksen"  quotes  the  yield  as  four  pounds 
of  fruit  to  each  plant,  averaging  two  pounds  of  calyces,  the  useful 
part,  and  adds,  '*  Plants  observed  at  Pueblo  Viejo  in  sandy  loam  were 
estimated  to  yield  double  that  amount.'' 

HARVESTING  AND  MARKETING  THE  GALTGES. 

In  less  than  three  weeks  from  the  tirbe  of  flowering,  the  calyces  are 
ready  for  picking.  In  south  Florida  the  first  fruit  is  gathered  about 
the  middle  of  November. 

It  has  been  already  pointed  out  how  the  yield  may  be  largely 
increased  by  picking — going  over  the  field  every  few  days  to  pick  the 
full-grown  calyces,  which  will  force  the  plant  to  send  out  new  flower 
buds.  By  these  repeated  pickings  the  plants  are  forced  to  fruit  con- 
tinuously until  late  in  February,  whereas  otherwise  they  would  cease 
to  bear  in  December.  Moreover,  the  calyces  are  more  brittle  and 
more  easily  broken  from  the  plants  while  young  and  tender,  and  in  the 
manufacture  of  jelly  make  a  lighter  red  and  a  more  transparent 
product  than  those  from  the  more  mature  fruit.  On  poor  land  it 
would  be  of  advantage  to  make  a  small  application  of  fertilizer  to  the 
plants  in  December. 

The  fniit  is  seen  at  present  in  local  markets  only  and  is  sold  by 
the  quart.  Its  excellent  qualities  for  making  a  sauce  so  closely 
imitating  in  flavor  the  cranberry  as  to  deceive  the  very  elect  are  not 
well  known  by  the  public  or  it  would  be  a  formidable  rival  in  the 
South  to  that  fruit,  on  which  transportation  charges  are  necessarily 
high  owing  to  the  great  distance  it  must  be  transported.     The  crisp 

«Bul.  171,  Office  of  Experiment  Stations,  p.  38. 
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and  juicy  appearance  of  the  roselle  is  diminished  by  being  too  long 
in  the  hands  of  the  dealer,  but  this  does  not  indicate  deterioration 
of  its  useful  quaUties. 

COMPOSITION  AND  USES  OF  THE  FRUIT. 

In  the  roselle  it  is  the  lai^e,  reddish,  fleshy  calyces  surrounding 
the  seed  pod  that  are  used  for  food.  As  already  stated,  a  considerable 
industry  has  lately  been  developed  in  Queensland,  where  the  fruit  is 
made  into  jam  and  exported.  There  is  no  reason  why  a  similar 
industry  should  not  grow  up  in  the  United  States.  The  usefulness 
of  the  roselle  as  a  substitute  for  cranberry  sauce  has  been  emphasized 
already,  and  its  qualities  for  making  jelly  arc  unexcelled.  In  the 
United  States  it  would  probably  become  of  greatest  importance  in 
the  manufacture  of  jelly. 

An  analysis  of  the  calyx  was  made  by  the  food  laboratory  of  the 
tiureau  of  Chemistry,  which  at  the  same  time  made  an  analysis  of 
the  cranberry  for  comparison,  the  uses  of  the  two  fruits  being  so 
similar.  It  will  be  seen  from  these  analyses  (see  table  below)  that  the 
constituents  of  the  two  fruits  occur  in  nearly  the  same  proportions, 
practically  the  only  difference  being  that  traces  of  benzoic  acid  in  some 
form  are  present  in  the  cranberry,  while  absent  from  the  roselle. 
Comparatiie  analyses  of  Ihr  composUum  of  the  roselle  and  the  cranberry* 


Roselle.     Cranberry. 

re,  rem,  '    Percent. 

! 

In  preparing  for  cooking,  take  the  pod  between  the  thumb  and 
forefinger  of  the  left  hand,  stem  end  up;  cut  off  the  stem  and  the 
basal  end  of  the  ca- 
lyx t  o  where  the  seed 
pod  is  united  with 
the  calyx,  when  a 
slight  pressure  «ith 
the  fingers  holding 
the  pod  win  force 
out  the  seed  pod. 
(See  fig.  6.)  After 
preparing  in  this 
way,  the  calyx  may 
be  used  for  making  sauce,  jam,  and  transparent,  bright  red  jelly. 
Many  other  dishes  will  suggest  themselves  to  the  thrifty  housewife. 
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The  calyces  may  also  be  separated  from  the  seed  pods  and  dried 
in  the  sim  or  in  an  evaporator,  and  are  in  this  form,  according  to 
Mr.  O.  F.  Cook,«  occasionally  seen  in  the  markets  of  the  Tropics.  The 
juice  of  the  calyces  could  probably  be  boiled  to  a  sirup  and  used  as 
a  flavoring  extract  at  soda  foimtains,  and  the  fruit  might  also  be 
used  in  coloring  jellies,  jams,  or  similar  products  as  a  substitute  for 
coal-tar  dyes  where  a  bright  red  color  is  desired.^ 

USE   OF   THE  PLANT  FOR  FIBER. 

While  this  paper  has  been  prepared  primarily  with  reference  to 
the  utiUzation  of  the  fruit  of  the  roselle,  the  plant  is,  as  previously 
stated,  grown  in  India  for  its  fiber,  which  is  used  in  the  manufacture 
of  cordage  and  coarser  textile  products.  Considered  from  this  stand- 
point, the  plant  without  further  breeding  could  be  cultivated  over  a 
large  area  in  the  Southern  States,  as  the  crop  would  be  harvested  before 
it  was  damaged  by  early  frosts.  On  account  of  the  vigor  of  the  plant 
and  its  easy  cultivation  it  is  well  worth  a  trial  with  this  end  in  view. 
"For  this  purpose  the  crop  is  cut  while  in  flower,  dried,  made  into 
bimdles,  and  soaked  in  water  for  fifteen  or  twenty  days.  It  is  then 
possible  to  wash  out  a  strong  silky  fiber  known  in  commerce  as 
roselle  hemp,  considered  by  some  to  be  the  equal  of  jute.  The  leaves 
are  sometimes  used  as  a  salad  and  the  seeds  are  supposed  to  have 
medicinal  properties.     They  are  also  fed  to  cattle  and  poultry."*^ 

BREEDING. 

The  roselle  is  an  annual,  and  consequently  seed  must  be  saved  every 
autumn  for  planting  the  next  spring.  To  improve  the  strain  the 
grower  should  go  over  his  field  repeatedly  when  the  fruit  is  setting 
and  tag  such  plants  as  combine  great  vigor  with  large  bearing  capacity 
and  have  calyces  large  and  well  formed.  To  obtain  the  best  results 
in  a  comparatively  short  time  it  would  be  expedient  to  bag  and 
hand-pollinate  the  flowers.  When  the  seed  pods  turn  yellow  they 
should  be  gathered  from  time  to  time  and  dried,  after  which  they 
are  easily  thrashed  out.  Keep  the  seed  in  a  dry  place  secure  from 
moths  and  rats. 

During  a  long  period  of  cultivation  nearly  all  of  our  vegetables 
have  become  so  domesticated  that  they  may  be  forced  to  grow  and 
produce  at  will  where  frostless  conditions  prevail;  hence  we  have 
fresh  tomatoes,  eggplants,  etc.,  in  midwinter  in  the  South.     The 

o  Contributions  from  United  States  National  Herbarium,  Vol.  VIII,  pt.  2,  p.  160. 

&  After  this  bulletin  was  prepared  the  writer  was  informed  by  Mr.  W.  W.  Tracy,  sr., 
of  the  Bureau  of  Plant  Industry,  that  he,  together  with  Mr.  Coulter,  made  jelly 
from  the  small  and  tender  branches  several  years  ago.  He  adds  that  the  leaves  were 
picked  off  before  boiling  the  stems. 

«  Contributions  from  the  United  States  National  Herbarium,  Vol.  VIII,  pt^  2,  p.  159. 
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roselle,  not  having  had  this  advantage,  can  at  present  be  cultivated 
only  where  frost  is  unknown,  or  nearly  so,  as  its  growing  period  is  very 
long  and  its  blooming  and  fruiting  season  extends  late  in  the  year. 
Should  it,  however,  be  found  desirable  to  grow  the  plant  in  temperate 
climates,  there  is  no  reason  to  doubt  that  the  roselle  would  adapt 
itself  to  shorter  summers.  Its  near  relative.  Sea  Island  cotton,  is  a 
striking  illustration  of  how  a  plant  may  adapt  itself  to  entirely  new 
conditions,  and  the  following  quotations  from  Dr.  H.  J.  Webber  are, 
in  this  instance,  of  timely  interest : 

According  to  tradition  and  the  reports  of  growers,  Sea  Island  cotton  when  first  intro- 
duced into  this  country  from  the  West  Indies  was  a  perennial  unsuited  to  the  duration 
of  the  seasons  of  the  latitude  of  the  Sea  Islands  off  South  Carolina  and  Georgia,  where 
it  seldom  matured  fruit.  However,  through  the  selection  of  seed  from  early  maturing 
individual  plants  and  through  better  methods  of  culture,  there  has  developed  an 
improved  race  which  now  seems  to  be  thoroughly  adapted  to  the  conditions  of  growth 
in  the  regions  referred  to.  Furthermore,  under  the  continuous  and  rigorous  selection 
to  which  the  plants  have  been  subjected,  the  fiber  has  gradually  improved,  and  now 
that  produced  along  the  coast  and  on  the  islands  lying  off  South  Carolina  and  Georgia 
is  considered  superior  to  that  grown  in  any  other  part  of  the  world.  The  custom  of 
carefully  selecting  the  seed  has  grown  with  the  industry,  and  may  be  said  to  be  insep- 
arable from  it,  and  it  is  only  by  such  careful  selection  that  the  staple  can  be  kept  up 
to  its  present  superior  excellence.  Several  different  strains  have  been  developed, 
and  are  maintained  by  different  growers  selecting  with  different  ideals  in  view. 
*  *  *  This  method  and  similar  ones  employed  by  numerous  other  growers  are 
applicable,  with  slight  variations,  to  most  of  our  common  crops,  such  as  com,  wheat, 
etc.  a 

About  1,785  seeds  of  this  cotton  were  brought  to  Georgia  from  the  Bahamas.  Not- 
withstanding the  good  care  they  received  and  the  mild  winter,  the  plants  were  killed 
down,  but  they  came  up  again  from  the  roots  and  with  this  start  succeeded  in  ripening 
a  few  seeds  before  the  first  frost  in  the  fall.  The  earliest  of  these  seeds  were  sown 
in  turn  and  by  continuing  this  process  of  selection  the  flowering  period  became  earlier 
and  earlier,  until  now  the  plants  ripen  a  large  proportion  of  their  seeds  before  frost, 
even  along  the  coasts  of  the  Carolinas.  Besides  striving  to  obtain  earlier  maturing 
sorts,  very  careful  selection  has  for  years  been  made  with  a  view  to  increasing  the 
length,  fineness,  and  strength  of  the  staple.  The  selection  is  regularly  practiced  by 
all  intelligent  growers  and  to-day  it  may  be  regarded  as  one  of  the  necessary  cultural 
methods.  Every  year  a  special  patch  of  cotton  is  grown  from  selected  seed ;  the  plants 
in  this  patch  are  examined  very  carefully  and  the  seed  of  the  best  individuals  retained 
for  planting  a  similar  patch  next  year,  the  seeds  of  the  remaining  plants  being  used 
to  plant  the  general  crop.  Under  such  continuous  and  rigorous  selection  the  length 
and  fineness  of  the  fiber  have  gradually  increased  until  it  is  now  recognized  as  superior 
to  that  grown  anywhere  else  in  the  world  and  commands  the  highest  price  in  the 
market.^ 

With  the  object  in  mind  of  breeding  an  early-ripening  variety  of 
the  roselle  the  breeder  might  find  it  expedient  to  harvest  some  of  the 
seed  before  it  is  fully  mature,  as  it  has  been  shown  that  plants  from 
green  seeds — tomatoes,  for  instance — have  a  tendency  to  mature 
fruit  earlier  than  plants  from  ripe  seeds. 

o  Yearbook,  Department  of  Agriculture,  1898,  p.  358. 
&  Yearbook,  Department  of  Agriculture,  1899,  p.  490. 
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FUNGOUS  DISEASES  AND  INSECT  ENEMIES. 

The  only  disease  that  has  so  far  been  noted  on  the  roselle  is  a  mildew 
(Oidium  sp.)  which  attacks  all  parts  of  the  plant  above  ground  and 
under  favorable  conditions  appears  capable  of  doing  considerable 
damage  in  discoloring  the  fruit  and  in  lessening  the  vitality  of  the 
plant.  (See  figs.  3  and  4,  showing  mildew  on  the  calyces.)  Where 
its  presence  was  noted,  however,  the  greater  part  of  the  crop  was 
gathered  before  the  mildew  made  its  appearance,  making  the  loss  of 
fruit  comparatively  small.  Experiments  have  not  been  made  to 
find  a  remedy,  but  sulphuring  the  plants  would  probably  be  foimd 
to  be  effective.  Bordeaux  mixture  would  without  doubt  prove 
eflScacious,  but  would  also  in  all  probability  tend  to  discolor  the 
manufactured  product. 

The  most  serious  enemy  of  the  roselle  is  the  root-knot  nematode 
(Heterodera  radicicola).  A  cheap  and  effective  remedy  for  this  pest 
has  not  yet  been  found  and  infested  lands  should  not  be  planted 
with  the  roselle. 

The  soft  scale  {Coccus  hesperidum)  has  been  noted  on  the  roselle, 
but  has  not  yet  assumed  the  character  of  a  pest.  Its  activity  is 
restricted  to  the  stem  and  lateral  branches  close  to  the  ground. 
The  scale  is  distributed  by  a  small  black  ant. 

The  cotton  stainer  (Dysdercus  suturellus)  has  been  observed  on 
the  plants  in  limited  numbers,  but  does  not  appear  to  be  injurious. 

The  yellow  aphis  (Aphis  gossypii)  has  been  known  to  do  consider- 
able damage  on  individual  plants  by  attacking  the  leaves  and  flower 
buds  and  causing  the  calyces  to  drop.  It  has  not,  to  the  knowledge 
of  the  writer,  appeared  as  a  serious  pest.  Remedies  for  this  species, 
better  known  as  the  melon  or  cotton  aphis,  are  considered  in  Circular 
No.  80  of  the  Bureau  of  Entomology  of  this  Department. 

SUMMART. 

The  roselle  is  an  annual  from  the  Old  World  Tropics. 

It  is  extremely  sensitive  to  frosts,  and  can  at  present  be  grown  for 
its  fruit  only  in  tropical  and  subtropical  countries. 

Being  easily  cultivated  when  the  climate  is  favorable,  the  roselle 
should  be  in  the  garden  of  every  family,  and  on  account  of  its  excellent 
qualities  for  making  jellies,  jams,  etc.,  it  is  certain  to  become  an 
important  plant  in  the  manufacture  of  those  products. 

The  young  stems  also  make  good  jelly.  For  such  use  the  plant 
can  be  grown  almost  an^^vhere  in  the  North  or  South. 

By  proper  methods  of  breeding  it  is  possible  to  obtain  strains  with 
larger  calyces.  Probably  earUer  bearing  races  can  also  be  obtained 
by  careful  selection  of  the  earliest  flowering  plants. 
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U.  S.  Department  of  Agriculture, 

Bureau  op  Biological  Survey, 
Washitujioiif  IK  C,  Augmt27,  1907. 

Sir:  I  have  the  honor  to  transmit  herewith  for  pubUcation  in  the  series  of  Farmerj?' 
illetins  a  summary  of  the  game  laws  for  1906  relating  to  seasons,  shipment,  sale, 
id  licenses,  prepared  by  T.  S.  Palmer,  Henry  Oldys,  and  Charles  E.  Brewster,  of 
e  Biological  Survey.  This  bulletin  is  similar  in  scope  to  those  issued  annually 
ice  1902  and  includes  changes  in  the  laws  made  during  the  present  year.  The 
formation  here  given  is  greatly  condensed  in  order  to  present  the  essentials  of  the 
ws  as  compactly  as  is  compatible  with  clearness.  The  section  relating  to  legisla- 
m  includes  references  for  most  of  the  new  laws  and  a  summary  ot  the  more 
iportant  bills  under  consideration  which  failed  to  pass — features  which  are  believed 
be  of  special  value  to  those  interested  in  game  protection. 
Respectfully, 

H.  W.  Hensiiaw,  * 
Acting  Chief,  Biological  tSurvey. 
Hon.  .Tames  Wilson, 

Secretary  of  Ayriculiure. 
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nfTRODTJCTIOH. 

SCOPE  OF  THE  BULLETIN. 

The  object  of  the  present  bulletin  is  to  present  in  convenient  form 
a  summary  of  the  game  laws  of  the  United  States  and  Canada  which 
govern  seasons,  shipment,  sale,  licenses,  and  limitations  on  amount 
that  may  be  killed.  Its  purpose  is,  primarily,  to  furnish  information 
concerning  restrictions  on  trade  in  game,  knowledge  of  which  is  nec- 
essaiy  in  the  enforcement  of  the  Federal  statute  regulating  interstate 
commerce  in  game,  commonly  known  as  the  Lacey  Act.  Hence  such 
provisions  as  relate  to  methods  of  capture  of  game,  enforcement  of 
laws,  disposition  of  iines  and  fees,  and  such  matters  as  are  of  special 
or  local  application  are  not  included.  These  may  be  found  elsewhere, 
either  in  summaries  prepared  for  the  use  of  sportsmen  by  game  asso- 
ciations, niilroad  companies,  and  private  publishers,  or  from  the  laws 
themselves,  which  in  most  cases  may  be  had  in  separate  form  from 
State  game  officials'*  or  secretaries  of  state. 

The  demand  for  a  publication  containing  a  concise  summary  of  exist- 
ing game  laws,  both  national  and  State,  apparently  increases  in  direct 
proportion  with  interest  in  game  protection,  and  the  need  of  such  a 
summary  constantly  grows  with  the  increasing  complexity  of  game 
legislation  and  the  prevalence  in  some  States  of  county  laws.  In 
Maryland  and  North  (/'arolina  the  legislatures  enact  separate  laws  for 
the  different  counties;  in  New  York,  Oregon,  and  Washington  laws  for 
different  districts  or  sections  of  the  State  arc  fairly  numerous,  and 
becoming  more  so.  In  Louisiana  the  close  season  for  deer  must  be 
fixed  by  the  police  jury  of  each  parish,  and  in  Nevada  and  Virginia 
county  officers  are  empowered  to  snorten  or  shift  open  seasons.  In  the 
following  tables  such  local  laws  and  regulations  are  included  as  fully 
as  possible,  but  as  some  ai*e  inaccessible  and  others  are  likely  to  be 
changed  at  any  time  a  complete  and  accurate  summary  of  them  is 
impi-acticable. 

LEGISLATION  OF  1907. 

In  IJHJT  regular  legishitive  isessions  were  held  in  all  of  the  States 
and  Territories  except  seven  ^ — Kentucky,  Louisiana,  Maryland, iMis- 
sissippi,  Ohio,  Oklahoma,  and  Virginia — and  also  in  all  the  Provinces 

«  A  direc-tory  of  the«*  officers  with  their  addrei«es  and  a  list  of  the  commissiiHis 
whuh  isHiie  fish  and  game  laws  in  separate  form  may  be  foond  in  Circular  No.  62  of 
the  Biological  Survey,  U.  S.  Department  of  Agriculture,  1907. 

^In  the  following  r(jsum^'  the  acte  of  Vermont  are  included,  an  the  session  of  its 
legislature  in  19()6  occurred  too  late  in  the  autumn  to  incoriX)ratc  the  changes  m  the 
game  law  bulletin  of  that  year. 

(3) 


of  Canada.  Game  bills  were  under  consideration  in  each  of  these 
States  and  Provinces  and  new  laws  were  passed  in  all  except  Arizona, 
Florida,  Georgia,  Nevada,  New  Jersey,  North  Dakota,  and  British 
Columbia.  Including  the  local  laws  of  New  York,  about  6  in  number, 
and  the  71  in  North  Carolina,  the  statutes  affecting  game  numbered  in 
all  about  180.  Several  States,  including  Alabama,  Missouri,  Texas, 
and  Utah,  adopted  entire  new  game  laws,  and  Alabama,  South  Dakota, 
and  West  Virginia  passed  the  American  Ornithologists'  Union  law 
giving  complete  protection  to  nongame  birds. 

In  the  number  of  bills  introduced  and  in  the  general  demand  for 
change  of  some  sort  the  record  of  1907  is  second  to  that  of  no  pre- 
vious year,  although  the  number  of  bills  actually  passed  was  equaled 
by  the  legislation  of  1905.  In  spite  of  the  large  number  or  bills 
introduced  there  was  a  manifest  tendency  toward  conservatism. 
Most  of  the  changes  of  season  were  made  with  a  view  of  securing 
greater  protection.  Iti  several  States  the  seasons  were  closed  entirely 
for  certain  kinds  of  game,  and  in  others  measures  were  allowed  to  fail 
rather  than  pass  in  an  unsatisfactory  form.  Much  attention  was 
given  to  licenses  as  a  means  of  providing  funds  for  game  protection, 
and  also  to  legislation  extending  or  strengthening  the  warden  service. 

Among  the  novel  or  more  striking  features  of  the  year's  legislation 
were  acts  prohibiting  the  use  of  automatic  guns  for  the  hunting  of 
game  in  Penns}  Ivania,  New  Brunswick,  and  Ontario;  establishing  an 
elective  office  of  game  commissioner  in  Alabama;  providing  for  an 
optional  license  in  Tennessee  for  a  resident  hunting  with  verbal  per- 
mission on  lands  where  otherwise  he  would  have  to  obtain  written  con- 
sent; authorizing  rewards  for  information  leading  to  conviction  for 
killing  big  game  in  Wyoming,  and  the  increase  in  such  rewards  in  Min- 
nesota; requiring  the  State  warden  of  Idaho  to  investigate  means  of 
destroying  noxiousanimals;  providing  that  all  headsof  big  gamesecured 
in  Alberta  must  be  stamped  or  branded  by  the  depailment  of  agriculture 
before  being  sold;  requiring  that  anyone  who  kills  a  deer  in  Vermont 
must  report  the  fact  and  exhibit  the  head  to  the  nearest  game  warden; 
limiting  hunting  and  lumber  camps  in  Maine  to  the  use  of  6  deer  a 
season;  and  applying  the  residue  over  and  above  expenses  of  the  game- 
protection  fund  in  Missouri  to  the  improvement  of  roads. 

Licenses. — The  license  system  was  adopted  for  the  lirst  time  in  Ala- 
bama, California,  Connecticut,  lihode  Island,  and  Texas.  Alien  licenses 
were  established  in  Alabama,  California,  Connecticut,  Maine,  New 
Hampshire,  South  Carolina,  Texas,  and  Utah;  nonresident  licenses  in 
Alabama,  California,  Connecticut,  Massachusetts,  Rhode  Island,  and 
Texas,  and  resident  licenses  in  Alabama,  California,  Connecticut,  Ten- 
nessee, and  Utah.  Michigan,  Vermont,  and  Wyoming  established  bird 
licenses,  and  Alberta  and  Nova  Scotia  guide  licenses.  Nova  Scotia  and 
Ontario  made  provision  for  licenses  for  guests  of  residents,  Missouri 
chaftged  its  State  license  to  a  county  license,  and  Tennessee  and  Alberta 
provided  licenses  for  game  dealers,  that  of  Tennessee  being  graduated 
m  fee  according  to  the  population  of  the  town  in  which  it  might  be  used. 
Two  optional  licenses  were  established,  that  of  Tennessee  already  men- 
tioned, and  a  license  for  hunting  deer  in  New  Brunswick,  the  issue  of 
which  was  made  discretionary  by  the  surveyor-general  of  the  Province. 
Prince  Edward  Island  proviaed  a  special  license  for  nonresidents  pay- 
ing taxes  on  real  estate  valued  at  $325  or  more,  Massachusetts  and 


Rhode  Island  adopted   identical  provisions  permitting  members  of 
existing  lishing  and  hunting  clubs  to  secure  nonresident  licenses  on 

f)ayiuent  of  a  fee  of  $1,  and  Quebec,  which  increased  the  nonresident 
icense  fee  from  $10  to  $25,  made  an  exemption  retaining  the  $10 
fee  for  members  of  incorporated  fish  and  game  clubs.  Ontario  in- 
creased the  nonresident  fee  from  $25  to  $50,  and  Saskatchewan 
iticreased  the  fees  charged  nonresidents  for  hunting  big  game  and 
birds  from  $25  to  $100  and  from  ^15  to  $50,  respectively.  As  a  result 
of  the  year's  legislation,  hunting  licenses  of  some  sort  are  now  required 
in  all  the  provinces  of  Canada  and  all  the  States  and  Territories,  except 
Alaska,  Arkansas,  District  of  Columbia,  Georgia,  Indian  Territorv, 
Nevada,  New  Mexico,  and  Oklahoma. 

Warden  service. — In  the  legislation  of  tne  year  a  notable  tendency 
is  observable  toward  consolidation  of  the  related  offices  of  fish,  game, 
and  forestry  protection.  Michigan  added  forestry  to  the  duties  of  the 
game  and  fish  warden,  with  an  increase  of  salar}^  from  $2,000  to  $3,000. 
Montana  made  the  State  warden  ex  officio  fire  warden  and  a  member 
of  the  board  of  fish  commissioners,  increasing  the  salary  from  $2,000 
to  $2,400.  Texas  extended  the  duties  of  the  fish  and  o^^ster  commis- 
sioner to  include  game,  with  an  increase  from  $1,800  to  $2,500  in 
salary,  and  with  provision  for  a  deputy  in  charge  of  game  matters  at 
$1,800.  Ontario  abolished  the  game  commission  and  combined  the 
work  of  fish  and  game  protection  under  the  charge  of  the  former  chief 
warden,  changing  his  title  to  superintendent  of  game  and  fisheries. 
(An  attempt  was  likewise  made  in  Washington  to  consolidate  game, 
fish,  and  forestry  protection,  but  the  proposed  measure  failed  to  pass.) 
Ingreases  in  the  number  of  salaried  deputies  were  also  made  in  several 
States.  In  Illinois  the  district  wardens  were  increased  to  16,  in  New 
York  the  protectors  from  65  to  75,  Montana  added  4  district  wardens 
to  the  force  already  employed,  and  Michigan  10  district  deputies. 

Preserves. — In  several  States  measures  were  enacted  to  encourage 
propagation  of  game  or  to  provide  for  the  establishment  of  State  or 
private  preserves.  In  California  the  State  fish  commissioners  were 
authorized  under  certain  conditions  to  set  aside  private  lands  as 
State  ^ame  preserves.  Massachusetts  made  an  appropriation  for  the 
acquisition  of  lands  on  Marthas  Vineyard  as  a  preserve  for  the  heath 
hen,  and  authorized  the  use  of  a  part  of  the  Middlesex  Fells  for  the 
establishment  of  a  zoological  park.  Pennsylvania  prescribed  that 
State  game  preserves  should  not  exceed  9  miles  in  circumference,  or 
be  located  within  25  miles  of  each  other;  that  there  should  be  a  per- 
petual close  season  for  game  and  wild  birds  upon  them;  and  that  it 
should  be  unlawful  to  take  firearms  or  dogs  upon  such  preserves  at 
any  time,  or  to  enter  them  during  the  open  season  for  game.  Alberta 
established  two  Provincial  preserves;  and  Indiana,  Illinois,  North  Caro- 
lina, and  Vermont  adopted  provisions  specially  exempting  from  protec- 
tion deer  raised  in  private  preserves. 

Miscellaneous. — Among  the  miscellaneous  provisions  adopted  should 
be  mentioned  the  authorization  by  Pennsylvania  and  Wisconsin  of  the 
confiscation  of  boats  and  other  appliances  used  in  unlawful  hunting 
and  the  provision  made  by  New  Hampshire,  Massachusetts,  Rhode 
Island,  and  New  Brunswick,  permitting  the  use  of  shotguns  in  pro- 
tecting crops  from  the  depredations  of  deer. 
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NSW  I.AWS  PASSED  IK  1907. 

A'fiVfTfl — Que  *('t4  Providing  a  State  gaiiie  and  fish  ('ommissioner  at  $2,S00  per 
annum  to  be  elected  every  four  years,  shortening  i^easons,  fixing  bag  limits,  prohioil- 
ing  all  export  and  sale,  requiring  f^l  and  t^  resident  an<l  $15  nonresident  and  alien 
iicenees,  and  giving  complete  protection  to  nongaine  birds  (No.  18). 

Alaika. — No  legislation. 

Ariiomu — No  legislation. 

Arkamaft. — Laws  not  received. 

Califbraia. — Four  acts:  Establishing  $1  resident,  $10  nonresident,  and  $25  alien 
lloenses  (ch,  206);  altering  the  deer  and  dove  seasons,  opening  a  season  for  gray 
squirrels,  placing  a  bag  limit  on  niuirrels  and  reducing  tliat  on  ducks,  removing  pro- 
tection from  all  nsh-eating  birds,  encouraging  tlie  establishment  of  private  preserves 
by  authorizing  the  posting  of  private  lamls  and  luiving  them  registered  with  and 
controlled  for  1  to  5  years  by  the  State  board  of  fi?h  commisaoners  for  such  pur- 
poser  ^cb,  433  j;  and  requiring  that  artesian  wells  be  kept  capped  except  when  use<l 
for  imgadng  purposes,  thus  restricting  ase  of  water  by  ducking  clubs. 

Colorado. — Three  acta:  Providing  for  a  deputy  game  and  fish  commissioner,  extend- 
ing close  seasons  for  elk,  antelope,  mountain  sheep,  and  crested  quail,  permitting  the 
hunting  of  does  and  fawns,  giving  absolute  protection  to  wild  turkeys  and  wild 
pigeons  and  a  close  season  to  plover,  shortening  the  curlew  season,  and  reducing  the 
number  of  ducks  alloweil  in  possession  at  one  time  from  100  tu  50  (chaps.  185, 
186,  187). 

Coxmectient. — Four  acts:  Extending  prohibition  of  sale  of  quail,  grouse,  and  wood- 
cock to  1911  (ch.  70);  reducing  the  bag  limit  on  rail  and  pronibiting  spring  shooting 
of  snipe  and  shorebinls  (ch.  71);  and  of  waterfowl  (cli.  72);  providing  a  hunting 
license  system  with  fees  of  $1  for  residents,  ^10  for  nonresidents,  and  $15  for  aliens, 
the  proceeds  to  be  usetl  for  the  preservation  and  propagation  of  game  (ch,  15.3). 

I>elaware. — One  act:  l*rohibitmg  shooting  of  ducks  on  Indian  Kiver  and  Rehoboth 
Bay  from  l>oats  not  propelled  by  oars. 

Biitrict  of  Coiaaibia. — No  legislation. 

Florida. — No  legislation. 

Ooorgia. — No  i^slation. 

Hawaii. — One  act:  Providing  for  protection  of  birds  beneficial  to  forests  (ch.  K>4). 

Idaho. — Three  act«*:  Strengtnening  the  warden  s\^em,  providing  for  capturing 
game  for  propagation  or  scientific  puiposes,  permitting  shipment  within  the  ^Hate 
and  export  of  bag  limit  by  resident  licensees,  restricting  cf>id  storage  of  game,  and 
shortening  seasons  of  pracrtically  all  game  (pp.  112,  475);  and  providing  for  the 
extermination  of  predatory  animals  (p.  301). 

niiaoii. — One  act:  Strengthening  the  warden  senice,  mldinga  nnml^erof  imported 
birds  to  the  game  list,  extending  the  close  seasons  for  grouse,  pheasants*  and  wild 
tnrkeys  for  several  years,  shortening  the  S(|uirrel  season,  reducing  biig  limits,  mad 
authorizing  the  trapping  of  game  for  propagation  or  restocking  purposes  (p.  344). 

Indiana,— Three  acts:  Increasing  protection  of  squirrels  (ch.  94),  woodcock,  dov€»s, 
and  ducks,  removing  protection  from  rabbits,  reducing  bag  limits,  pcrmittii^  resident 
fatrmers  to  hunt  on  tlieir  own  lan<ltt  withcmt  license,  providing  for  restocking  covers 
from  the  proceeds  from  resitlent  licenses,  increasii^  restrictions  on  cold  stonge  {ch 
216),  and  exc^mpting  deer  raised  in  private  parks  from  protection  (ch.  219). 

Indian  Territory. — No  legislation. 

Iowa. — One  act.  Giving  (X)mplete  protection  to  English  and  Chinese  pheasants  to 
1915  (ch.  134). 

Kantts. — Five  acts:  Giving  complete  prote<*tion  to  Hungarian  partridges  and  lln^ 
lish  and  ('hine»se  pheasants  fur  six  years  (ch.  218);  increasing  prottH'tion  of  prainc 
chickens  in  Butler  Gouuty  (ch.  220)  and  of  quail,  grouse,  and  prairie  chi(!ken8  in  Raw- 
lins County  (ch.  221);  prohibiting  sale  of  refrigerated  umfrawn  poultry  and  game 
(ch.  187 ) ;  and  providing  for  extension  of  the  State  fish  an<l  game  liatchenes  ( ch,  39) . 

Maine. — Four  general  acts:  (Jiving  complete  protection  to  squirrels  for  four  vears 
(ch.  85);  extending  the  duck  season  (ch.  158);  limiting  export  of  de<:rr  by  resiaents 
to  one  a  season,  permitting  residents  to  export  6  partridges,  10  woodcock,  and  10 
ducks  under  a  $5  export  license  for  each  species,  allowing  6  deer  a  season  to  each 
lumber  camp  (ch.  181);  and  providing  a  $15  alien  license  (ch.  118).  Five  special 
acts;  Giving  increased  protection  to  dec^r  in  the  town  of  Isle  an  iFaut  (ch.  63)  and  the 
counties  of  Ouml)er]ana  (ch.  414)  and  York  (ch.  430),  and  extending  the  season  for 
golden-eves  in  Hancock  County  (ch.  281)  and  fur  all  ducks  in  Lincoln  County 
(ch.  373). 


MafwaeliTisetts. — Kleven  arts:  Protecting  gulls  (ch.  99),  loons  and  eagles  (eh.  118), 
and  hawks  and  owls  (ch.  250);  abolishing  the  special  seasons  in  Bristol  County 
^ch.  161);  shortening  the  squirrel  season  (ch.  166);  establishing  a  $10  nonresident 
license  with  exemptions  in  favor  of  nonresident  owners  of  real  estate  and  members 
of  existing  fishing  and  hunting  clubs  (eh.  198);  restricting  duck  hunting  in  Dukes 
County  (ch.  264);  authorizing  the  protection  of  croj)Q  from  deer  (ch.  307);  providing 
for  establishing  a  refuge  on  Marthas  Vineyard  for  the  heath  hen  (ch.  504),  and  making 
minor  changes  (chaps.  299,  300). 

Miohigan. — Seven  acts:  Adding  forest  protection  to  the  duties  of  the  State  warden 
and  increasing  his  salary  to  $3,000  (No.  264);  increasing  the  warden  force  (No.  448); 
protecting  European  partridge^^fo^  five  yearn  (No.  271);  altering  arrangements  for 
transportmg  < leer  after  end  of  season  (No.  468 h  providing  a  $10  nonresident  small- 
game  license  (No.  529);  and  making  minor  cnanges  in  the  sea.son  for  waterfowl 
(Nos.  801,  495). 

Kinnesota. — Three  acts:  Increasing  the  salary  of  the  executive  agent  to  $2,500, 
providing  for  rewards  for  convictions  for  illegal  hunting,  exempting  from  license 
requirement  resi<lents  not  over  21  years  old,  making  resident  licenses  expire  Dec.  15, 
and  altering  a  few  other  details  of  the  old  law  (ch.  469);  authorizing  arrest  without 
warrant,  prohibiting  use  of  tireanns  within  3  miles  of  cities  with  population  of  50,000 
(ch.  300);  and  givin^r  alx<olute  protection  to  wild  animals  and  birds  on  State  forest 
reserves,  lands,  an<l  parks  (ch.  45). 

Missouri. — Two  acts:  Alx^lishing  Regular  deputy  wardens,  prohibiting  export  of 
game  from  county  except  a  limited  l)ag  by  a  sportsman,  permitting  sale  of  imported 
game  during  open  season  and  of  domestic  game  in  county  of  capture,  penalizing 
the  sale  of  game  under  a  false  name,  permitting  hunting  without  license  in  county  of 
residence  and  providing  sj^ecial  $1  licenses  for  hunting  in  a<ijoining  counties  and 
$2.50  county  licenses  for  rt»st  of  State,  restricting  the  nonresident  license  to  the  county 
of  issue,  removing  prote<'tion  from  does  and  fawns,  changing  the  squirrel  and  turkey 
seasons,  closing  the  season  for  prairie  chickens  for  three  years  (p.  277);  and  pro- 
viding for  calling  a  grand  jury  in  ouch  county  at  least  once  a  year  to  m vest igate  game- 
law  violations  ( p.  320) . 

Montana. — Three  acts:  ^Faking  the  State  warden  ex  officio  fire  warden  and  a  mem- 
l)er  of  the  board  of  fish  comnnssioners  and  increasing  his  salary  to  ?2,400  (ch.  147); 
opening  a  season  for  antelo]i>e  with  a  bag  limit  of  1  a  season  (ch.  166),  and  lengthen- 
ing the  deer  season  fifteen  days  (ch.  124). 

Nebraska. — One  act:  Prohibiting  sale  of  all  game,  shortening  seasons,  curtailing 
]yag  limits,  and  giving  absolute  protection  to  deer  and  antelope,  with  a  $100  fine  for 
their  unlawful  killing. 

Nevada. — No  legislation. 

Kew  Hampshire. — Four  acts:  Giving  absolute  pnitection  to  gray  squirrels  to  1913 
(ch.  76;;  permitting  the  hunting  of  deer  only  with  shotguns,  opening  a  season  for 
deer  in  the  southern  half  of  the  State,  permitting  prot€»ction  of  crops  from  deer 
(ch.  130);  abiding  woo<lduck,  Bartranu'an  sandpiper,  and  killdeer  to  the  list  of  pro- 
tected game  birds  (ch.  52);  increasing  real  estate  holding  necessary  for  exemption 
from  nonresident  license*  re<iuirement,  shortening  quail,  ruffed  grouse,  woodcock,  and 
Wilson  snij)e  sea.son,  and  lengthening  those  for  other  upland  game,  shorebirds,  and 
ducks,  and  establishing  an  alien  license  (ch.  I^). 

New  Jersey. — No  legislation. 

New  Mexico. — One  act:  Changing  sea.^ons  for  deer,  doves,  and  (juail,  and  author- 
izing the  county  commissioners  to  extend  the  o|)en  season  for  quail  two  months  in 
any  precinct  on  i>etition  of  25  resident  householaers  (ch.  105). 

New  York. — Six  acts:  Making  the  deer  season  two  weeks  earlier  (ch.  668);  modi- 
fying the  transportation  season  conformably  (ch.  666);  increasing  the  number  of 
game  protec'tors  f  rom  65  to  75  (ch.  519) ;  and  making  n^inor  changes  relating  to  rewards 
(ch.  96)  and  seasons  in  Dutchess  County  (ch.  92)  and  Lewis  Ck)unty  (ch,  48). 

North  Carolina. — Seventy-one  local  acts,  the  most  important  of  which  were  four  pro- 
hibiting the  hunting  of  deer  an<l  pheasants  (ruffed  grouse)  to  November  1,  1910,  in 
17  counties,  with  an  exemption  authorizing  the  killing,  sale,  and  use  of  deer  raised 
in  preserves  (ch.  358);  establishing  close  seasons  for  deer  and  ducks  in  Beaufort 
County  (ch.  i^4),  for  deer  in  Hertlonl  County  (ch.  423),  and  for  upland  game  birds 
in  Cohimbus  County  (ch.  505). 

North  Dakota. — No  legislation. 

Oregon. — Four  acts:  Opening  the  season  for  male  deer  one  month  earlier  (ch.  182) ; 
protecting  quail  and  Mongolian  pheasants  until  January  1,  1912,  in  Grant,  Harney, 
Wheeler,  Ciilliam,  and  Umatilla  counties  (ch.  85);  repealing  the  epecial  season  for 
quail,  partridges,  and  pheasants  in  Douglas  County  (ch.  98),  ana  giving  absolute 
protection  to  ringnei^k  pheasants  in  Jackson  County  (ch.  23). 
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Pennsylvania. — Seven  acts:  Establishing  game  refuges  on  State  forest  reservations 
(No.  64) ;  extending  spring  shooting  of  waterfowl,  abolishing  tlie  bag  limit  on  water- 
fowl, and  authorizing  confiscation  of  decoys,  guns,  boats,  and  all  other  contrivances 
used  in  violation  of  law  (No.  67);  lengthening  the  seasons  for  rabbits  (No.  62)  and 
ruffed  grouse  (No.  63);  giving  complete  protection  to  does  and  fawns  (No.  61)  and 
all  birds  and  game  within  the  limits  of  State  preserves  (No.  64);  increa>?ing  protec- 
tion of  nongame  birds  (No.  149),  and  prohibiting  use  of  automatic  guns  (No.  244). 

Bhode  Island. — Two  acts:  E.stabli.shing  a  ^10  nonresident  license  with  exemptions 
in  favor  of  nonresident  real  estate  owners  and  meml^ers  of  existing  fishing  and 
hunting  clubs  (ch.  1456),  and  permitting  protection  of  crops  from  deer  under  ]i>ermit 
of  the  secretary  of  state  (ch.  1455). 

Sontli  Carolina. — Two  acts:  Incorporating  the  Auclulx)n  Society  of  South  Carolina 
with  powers  of  a  game  commission,  providing  for  wardens,  prohibiting  export  except 
a  limited  amount  under  nonresident  license,  re(]uiring  the  marking  of  packages  of 
game,  providing  for  a  game-protecticm  fund,  substituting  a  $510  nonresident  State 
license  for  the  ?25  county  license  and  the  special  license  for  hunting  on  navigable 
waters  (ch.  315),  and  lengthening  the  deer  season  in  Dorchester  County  (ch.  228). 

Sontli  Dakota.---One  act:  Giving  complete  protection  to  nongame  birds. 

Tennessee. ^)ne  act:  Extending  absolute  protection  of  deer  to  1911,  shortening 
the  quail  season,  estal^lisliing  a  $3  resident  license  for  hunting  on  another's  lancG 
under  verbal  permit,  and  providing  graduated  dealers'  licenses  with  fees  ranging 
from  ^6  to  Jr25,  based  on  population  oi  towns  where  used  (ch.  185). 

Texas. — Two  acb»:  Extending  the  game  law,  which  would  have  exjjired  in  1908 
(ch.  o45),  enlarging  the  office  of  iish  and  oyster  commissioner  to  cover  game, 
providinoj  a  chief  <leputy  commissioner  and  deputy  wardens,  establishing  a  $15  non- 
resident license  and  allowing  licensee  to  take  one  day's  ])ag  out  of  the  State,  protect- 
ing absolutely  anteloj-H?,  mountain  sheej),  prairie  chit;kens,  and  Mongolian  and  Eng- 
lish pheasants  until  1912,  reducing  the  bag  limit  on  deer  and  wild  turkeys,  placing 
robins  and  chachalacas  on  the  game  list,  and  changing  the  dove  and  turkey  seasons 
(ch.  379). 

Utah. — One  act:  ^Modifying  appointment  of  wardens,  establishing  a  $1  resident 
license,  reducing  the  nonresident  and  alien  license  from  §?25  to  $?10,  |>ermitting  resi- 
dents to  shoot  two  deer  each  in  October  (nonresidents  can  not  hunt  them  at  any 
time),  altering  the  seasons  for  grouse,  prairie  chickens,  sage  hens,  and  doves,  and 
for  quail  in  the  ( Jreat  Salt  Lake  region,  protecting  (|uail  in  (jarfield  County,  extend- 
ing absolute  protection  of  elk,  antelope,  sheep,  and  introduced  game  to  1911,  per- 
mitting limitcil  Kale  of  shore  birds  and  waterfowl,  and  authorizing  scientific  collecting 
of  birds  and  eggs  (ch.  118). 

Vermont. — Five  acts:  Strengthening  the  wanlen  service,  requiring  any  person  kill- 
ing a  deer  to  report  the  fact  and  exhibit  the  head  to  the  nearest  deputy  game  warden, 
permitting  killing  at  any  time  of  deer  iiLi>rivate  game  preserves,  shortening  the  sear 
sons  for  upland  game  and  shorebirds,  providing  a  cloj^e  season  for  gray  s<iuirrels, 
and  making  exemption  from  the  nonresident  license  re<iuirement  in  favor  of  real 
estate  owners  (No.  152) ;  giving  increased  financial  support  to  the  office  of  fish  and 
game  commissioner  (No.  153);  establishing  a  nonresident  5^5  game  bird  license  (No. 
155);  providing  for  payment  for  damages  done  by  deer  (No.  156),  and  removing 
sale  restrictions  from  game  from  private  game  preserves  stocked  at  the  owner's 
expense  (No.  157). 

Washington. — One  act:  Oi>ening  a  3-months'  season  for  Chinese  pheasants  east  of 
the  Cascades  corresponding  with  that  in  effect  west  of  the  Cascades,  permitting 
the  killing  of  deer  on  islands,  except  game  ]>reserves,  during  October,  and  protecting 
bobwhite  quail  and  Chinese  pheasants  in  Okanogan  County  to  1912  (ch.  222). 

West  Virginia.— One  act:  (iiving  complete  protection  to  nongame  birds  (ch.  57). 

Wisconsin. — Eleven  acts:  Gi^'ing  absolute  protection  to  moose  throughout  the  State 
and  to  (le(»r  in  36  counties,  reducing  the  oag  limit  on  deer  for  nonresidents  to  1 
(ch.  259)  and  the  exT)ort  limit  to  1  (ch.  311);  prohibiting  hounding  and  forbidding 
jKJSsession  of  do;j:s  in  Imnting  and  lumber  camps,  in  the  deer  country  (ch.  201);  in- 
creasing protection  of  (juail,  grouse,  and  imported  pheasants  (ch.  627) ;  providing  bag 
and  export  limits  on  grouse,  shore  birds,  ami  waterfowl,  incre^ising  restriction  of  ship- 
ment in  or  from  the  State  (ch.  586);  ])rohil)iting  the  use  of  a  rifle  in  hunting  water- 
fowl other  than  goose  or  brant,  autln:)rizing  confiscation  of  boats  (ch.  415);  and 
making  minor  changes  (chaj>s.  287,  315,  544,  567,  611). 

Wyoming. — Four  acts:  Making  hea<l  hunting  and  tusk  hunting  a  felony  and  author- 
izing the  payment  of  $300  rewards  for  detection  of  violations  of  the  act  (ch.  47); 
limiting  absolute  protection  of  quail  and  Mcmgolian  j)hea.«*ants  to  end  in  1912  (ch.  35); 
shortening  the  seasons  for  grouse,  prairie  chickens,  and  sage  chickens,  establishing  a 
$1  bird  license  for  rc^sidents,  extending  the  $2  big  game  resident  license  to  cover 
birds,  and  reducing  the  bag  and  export  limits  on  big  game  from  2  to  1  (ch.  102);  and 
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presoribinj;  details  of  iti-suing  licenses  (ch.  3(>).  The  legislature  also  memorialized 
the  ** Benevolent  and  Protective  Order  of  Elks"  to  discourage  the  use  of  elk  tusks. 

Alberta. — One  act:  Closing  seasons  for  elk,  sheep,  goat,  and  upland  game,  and 
shortening  the  season  for  big  game;  establishing  two  Provincial  game  preserves,' 
giving  comprehensive  protection  t<i  nongame  birds;  providing  export  pennita  at  $5- 
for  each  big  game  trophy  and  §1  for  12  game  birds;  permitting  limited  export  for 
propagation  under  $5  permit;  requiring  that  heads  of  big  game  be  stamped  by  minis- 
ter of  agriculture  before  being  sold,  at  fees  of  $5  for  elk,  caribou,  moose,  and  sKeep^ 
and  $2  for  deer,  antelope,  and  goat;  placing  bag  limit  of  2  on  antelope;  providing 
licenses  for  guides  at  §5,  gtime  dealers  and  trappers  at  $10,  and  resi<ients  at  $2.50; 
increasing  guest  licrense  to  $2,  and  repealing  exemption  of  Indians  from  the  game  laws^ 

British  Colnmbia. — No  legislation;  a  few  local  restrictions  made  by  orders  in  counciL 

Kanitoba. — One  act:  Givmg  absolute  protection  to  buffalo  and  to  the  females  of 
deer,  antelope,  elk,  moose,  and  caribou  (ch.  66). 

Hew  Brunswick.— -One  act:  ICstablishing  a  $10  bird  license,  providing  for  the  issue 
of  a  $10  deer  license  at  the  option  of  the  surveyor-general,  prohibiting  employment- 
of  nonresident  guides,  reducing  from  5  to  2  the  number  permitted  to  employ  one  guide, 
requiring  guides  to  report  the  number  of  game  animals  of  each  species  killed  by 
their  parties,  authorizing  the  return  of  the  license  fee  for  ladies  who  have  accompanied, 
hunting  parties  but  have  killed  no  game,  prohibiting  the  use  of  automatic  guns,  and 
permitting  the  killing  of  deer  in  protection  of  crops  (ch.  40) . 

Kewfonndland. — One  act:  Prohibiting  all  hunting  of  caribou  in  a  certain  region  on 
Grand  Lake,  increasing  the  fee  for  a  nonresident  guide  license  from  $25  to  $50,  and 
permitting  sale  at  any  time  of  ptarmigan  or  willow  grouse  killed  in  open  season. 

Kova  Scotia. — One  act:  Shortening  seasons  for  moose,  shore  birds,  and  waterfowl^ 
opening  a  6-months*  season  for  upland  game  birds,  including  capercailzie,  blackcock,, 
and  chukar  partridge,  closin^j  the  season  for  four  years  for  ruffed  grouse  and  spruce 
partridge  on  Cape  Breton  Island,  prohibiting  sale  of  deer  and  caribou  to  1910,  per- 
mitting limited  export  for  propagation,  providing  a  $2  guide  license,  and  requiring: 
moose  hunters  to  report  each  moose  killed  to  the  Game  Society  (ch.  27). 

Ontario.— One  act :  Substituting  a  superintendent  of  game  ana  fisheries  for  the  board 
of  game  commissioners  and  reorganizing^  the  warden  service,  opening  a  S-months" 
season  for  pheasants,  partridges,  and  prairie  chickens,  and  making  minor  changes  in- 
other  seasons,  penalizing  the  sale  of  game  under  a  false  name,  further  increasing  the 
discretionary  powers  of  the  lieut«nant-govemor-in-council,  prohibiting  the  use  of 
automatic  guns,  licensing  the  carrying  of  guns  by  persons  engaged  in  constructing: 
railways  or  other  public  works,  and  further  restricting  cold  storage  of  game  ( No.  1371 ). 

Prince  Edward  Island. — One  act:  Establishing  licenses  at  $2.50  for  nonresident  sons- 
and  brothers  of  residents,  at  $2.25  for  guests  for  a  specified  number  of  days,  and  at  $5- 
for  nonresident  real  estate  ownern;  permitting  licensee  to  export  12  birds,  placing- 
wild  turkey  and  curlew  on  the  game  list,  and  extending  seasons  for  woodcock,  snipe^ 
and  plover. 

dnebec. — One  act:  Increasing  the  nonresident  hunting  license  fee  to  $25  except  to 
members  of  incorporated  fish  and  game  clubs. 

Saskatchewan. — One  act:  Providing  for  a  chief  game  guardian  and  subordinates^ 
shortening  the  season  for  big  game,  and  aV)olishing  the  special  season  in  the  south- 
east part  of  the  Province,  prohibiting  spring  shooting  of  waterfowl  and  shore  birds^ 
increasirg  the  nonresident  licenses  from  $15  and  $25  to  $50  and  $100,  respectively^ 
reducing  Dag  limits  on  big  and  upland  game,  and  permitting  export  of  game  for  pro- 
pagation on  application  from  governments  of  other  Provinces  or  States  (No.  23). 

Unorganized  Territories. — Laws  not  received. 

Tnkon. — Laws  not  received. 

BILLS  WHICH  FAILED  TO  PASS. 

Among  the  numerous  measures  which  failed  to  pass,  or  to  receive 
the  approval  of  the  governor,  were  some  which  contained  novel  fea- 
tures or  features  of  special  interest.  More  than  the  usual  number  of 
game  bills  were  vetoed.  In  California  a  bill  establishing  a  game  com- 
mission  and  another  providing  for  the  celebration  of  bird  day  in  the 
schools  passed  the  legislature,  but  failed  to  receive  the  approval  of 
the  governor.  In  New  York  a  dozen  or  more  game  bills  failed  ta 
receive  approval  of  the  governor,  among  them  being  a  bill  carrying^ 
an  appropriation  of  8>20,000  for  the  establishment  of  a  herd  of  buffalo* 
in  the  Adirondack  Park,  Avhich  was  vetoed,*  and  a  bill  protecting^ 

« See-Forest  and  Stream,  July  20,  1907,  p.  Sa 
9671—07 2 
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gray  squirrels  throufrhout  the  year.  In  Oregon  a  bill  allowin^^f  fruit 
growers  to  destroy  birds  supposed  to  be  injuring  their  crops  at  any 
season  was  likewise  vetoed. 

Practically  nothing  was  accomplished  in  the  way  of  Federal  legis- 
lation, as  a  bill  to  amend  the  Alaska  game  law  by  providing  a  system 
of  nonresident  licenses  passed  the  House  but  failed  in  the  Senate  a  few 
minutes  before  adjournment,  and  none  of  the  bills  to  establish  game 
refuges  on  the  National  forests  made  substantial  progress. 

It  IS  obviously  imDossible  to  mention  more  than  a  tew  of  the  numer- 
ous measures  consiaered  in  the  State  legislatures,  but  the  following 
were  some  of  the  more  important  ones  which  failed:  Bills  to  prohibit 
the  use  of  automatic  guns  in  hunting  game  were  introduced  in  Con- 
necticut, Georgia,  Illinois,  Indiana^  low^a,  Maine,  Michigan,  Minne- 
sota, Missouri,  Nebraska,  New  Jersev,  New  York,  Oregon,  Pennsyl- 
vania, Rhode  Island,  Texas,  and  'W'^ashington,  but  failed  in  all  the 
States  except  Pennsylvania;  in  Arkansas  a  bill  removing  protection 
from  ducks  and  other  waterfowl  was  introduced  but  faued  to  pass; 
in  California,  a  bill  amending  the  law  for  the  protection  of  nongame 
birds;  in  Delaware,  a  bill  to  establish  a  State  game  commission  for 
conducting  the  work  hitherto  performed  by  the  Delaware  Game  Pro- 
tective Association  and  increasing  the  nonresident  license  from  $5  to 
$10;  in  Illinois,  a  bill  permitting  shooting  on  submerged  lands  (Forest 
and  Stream);  in  Iowa,  a  bill  to  establish  resident  licenses,  which  passed 
the  house  but  failed  in  the  senate;  in  Florida,  three  bills  to  establish 
the  office  of  State  game  conmiissioner,  to  provide  a  warden  system^  and 
to  revise  the  general  game  laws;  in  Maine,  a  measure  excluding  lire- 
arms  from  the  woods  during  close  season;  in  Michigan,  bills  extending 
the  close  season  for  quail  and  licensing^  private  preserves;  in  Minne- 
sota, a  universal  license  for  residents  nunting  in  their  own  counties; 
in  Montana,  three  bills,  {(t)  abolishing  the  office  of  State  warden  and 
the  special  game  protection  fund,  (5)  abolishing  the  office  of  deputy 
warden  and  giving  State  wardens  jurisdiction  over  peace  officers,  and 
(t)  a))olishing  the  office  of  State  warden  and  provioing  for  an  elect- 
ive office  of  county  game  warden  and  stock  inspector;  in  New  Jersey, 
measures  prohibiting  spring  shooting  of  waterfowl  and  summer  shoot- 
ing of  woodcock,  establishing  a  resident  and  alien  license  system,  and 
prohibiting  all  sale  of  game;  in  New  York,  a  bill  authorizing  the  sale 
of  certain  imported  game  from  December  to  April,  inclusive,  and  a  bill 

f providing  for  a  $1  resident  and  $20  nonresident  license;  in  North  Caro- 
ina,  a  biU  charging  nonresidents  $100  for  shooting  in  Currituck  Sound; 
in  North  Dakotii,  a  general  bill  amending  the  game  law,  stopping  spring 
shooting,  establishing  licenses,  and  protecting  nongame  birds;  in 
Pennsylvania,  a  bill  to  establish  a  I'esident  license;  in  South  Dakota^  a 
law  closing  the  quail  season  for  several  years,  which  passed  the  legis- 
lature but  failed  to  re<eive  the  sanction  required  by  its  referenoum 
clause;  in  Washington,  a  bill  to  create  a  State  game  commission  com- 
posed of  the  governor.  State  lire  warden,  and  the  fish  commissioner, 
and  a  bill  (H.  155)  to  prevent  hunting  accidents  by  imposing  a  penalty 
of  $1,000,  or  imprisonment  not  exceeding  10  j^ears,  for  killing  persons 
accidentally;  in  West  Virginia,  amendments  to  the  general  game  law; 
in  Wisconsin  a  bill  to  permit  spring  shooting  of  waterfowl;  in  Wyo- 
ming, all  efforts  to  protect  the  antelope;  in  Alberta,  the  establishment 
of  a  reserve  for  goats;  luid  in  British  Columbia,  all  game  legislation. 
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CLOSE  SEASONS. 

All  the  general  close  h>easous  for  game  prescribed  by  the  various 
States  and  by  the  Provinces  of  Canada  aixi  here  brougHt  together  in 
one  table,  t  or  the  sake  of  simplicity  a  imif orni  method  is  used  in 
both  the  arrangement  of  species  and  statement  of  seasons.  In  each 
case  deer  and  other  big  game  are  first  considered;  then  squirrels  and 
rabbits;  then  upland  game  birds,  such  as  quail,  grouse,  pheasants, 
turkeys,  and  doves;  then  shore  birds,  and  finally  waterfowl,  such  as 
ducks,  geese,  and  swans.  In  the  statement  of  seasons  only  close  sea- 
sons have  been  given,  and  in  stating  these  the  plan  of  the  Vermont 
law,  to  include  the  first  date  but  not  the  last,  has  been  followed  con- 
sistently." The  Vermont  scheme  has  the  adv^antage  of  showing  readily 
both  the  open  and  close  seasons,  since  either  ma}'  be  obtained  by 
reversing  the  dates  of  the  other. 

In  some  States  certain  da3's  of  the  week  constitute  additional  close 
seasons  throughout  the  term  in  which  killing  is  permitted.  Hunting 
on  Sunday  is  prohibited  in  all  except  four  of  the  States  east  of  the 
Mississippi,  and  in  Iowa,  Kansas,  Missouri,  MinnesoUi,  Nebraska, 
North  Dakota,  and  Oklahoma,  as  well  as  in  most  of  the  Canadian 
Provinces.  Mondays  constitute  a  close  season  for  waterfowl  in  Ohio 
and  other  week  days  for  wild  fowl  in  several  favorite  ducking  grounds 
in  Delaware,  Maryland,  Viru^inia,  and  North  Carolina.  Hunting  is 
prohibited  on  election  day  in  Baltimore,  Frederick,  and  Harford 
coimties,  Maryland.  The  county  laws  of  Maryland  and  North  Caro- 
lina, which  are  too  numerous  to  be  included  satisfactorily,  ai'e  given 
in  detail  on  pages  49-52,  but  are  not  incorporated  in  the  following 
table,  which  otherwise  may  be  regarded  as  a  practically  complete 
resum6  of  the  regulations  now  in  force.  The  difficulty  of  securing 
absolute  accuracy  in  a  table  of  this  kind  is  very  great,  and  the  absence 
in  the  laws  of  many  States  of  express  legislation  as  to  the  inclusion 
or  exclusion  of  the  date  upon  wnich  seasons  open  and  close  makes 
exactness  almost  an  impossibility. 

CI«OSE  SEASONS  FOB   GAME   IN  THE  XTNITED   STATES  AND 

CANADA,  1907. 

[The  clobc  $4cai$onM  include  the  first  date,  but  uot  the  last.  To  find  the  open  sciison.s  reirrsf  the  dutrf. 
Sca!>onM  which  apply  only  to  spei'ial  counties  arc  placed  to  the  left  of  the  column  containing  the 
close  seasons  for  the  State  in  gcnenil.J 

Alabama  (1907):  dote  teatmm. 

Male  deer  (does  protected  all  the  year) Jan  l-Nov.  1. 

Squirrel  (black,  gray,  or  fox) Feb.  1-Sept.  1. 

Qoail  or  partridge,  dove,  rail,  coot,  mud  hen,  woodcock*  HAndpiper».  curlew, 

other  shore  birds,  duck,  goo6e,  brant,  swan Mar.  1-Nov.  1. 

-nWIM  turkey  gobblers  (hem)  protected  all  the  year) Mar.  l>l>ec.  1 . 

Ruffed  groofle  (pheasant),  imported  pheasant  or  other  introduced  game  birds.  Until  Dec  1, 1912, 

Snipe,  plover May  1 -Nov.  1. 

Alaska  <»  (1902-1904): 

Deer » Feb.  l-Aug.  1. 

Mooeie,  mountain  sheep • Jan.  1-Sept.  1. 

a  See  dis(>us8ion  of  this  question  in  Circular  No.  43  of  the  Biological  Survey.  U.  S.  Department  of 
Agriculture,  1904,  entitled  "  Definitioas  of  the  open  and  close  Masons  for  game." 

f>  Game  animals  or  birds  may  be  killed  at  any  time  for  food  or  clothing  by  native  Indians  or  Eskimo, 
or  by  miners,  explorers,  or  travelers  in  need  of  tood^  but  game  so  killed  oun  not  be  shipped  or  sold. 
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Close  sea807i  for  game — Continued. 

A.la»ka  (1902-19ai)— Continued.  Close  seasons. 

Caribou  (except  on  Kcnal  Peninsula,  until  Sept.  1, 1908,  and  in  the  rest  of  the 
Peninsula  district  a  Nov.  1-Sept.  1) Jan.  1-Scpt.  1. 

Mountain  goat Jan.  1-Aug.  1. 

Bear  (large  brown) Jan.  l-Apr.  1. 

Grouse,  shore  birds Dec.  16-Sept.  1. 

Ptarmigan,  waterfowl Feb.  1-Sept.  1. 

Arizona  (19C5): 

Male  deer Dec.  1-Sept.  16. 

Female  deer,  spotted  fawn,  elk,  mountain  sheep,  mountain  gout All  the  year. 

Antelope,  6  years Until  Mar.  1, 1911. 

Quail,  bobwhite,  partridge,  grouse,  pheasant,  snipe,  rail Mar.  1-Oct.  15. 

Introduced  pheasant  (Chinese,  Japanese  green,  golden,  ring-neck,  or  Chinese 
ringless),  6  years Until  Mar.  1, 1911. 

Wild  turkey Dec.  1-Scpt.  15. 

ArkaiiHas  (1901-1905): 

Deer Feb.  1-Sept.  1. 

Quail  or  partridge Mar.  1-Nov.  1. 

Pinnated  grouse,  prairie  chicken Dec.  1-Oct.  31. 

Pheasants  (Chinese,  English),  10  years Until  Mar.  14, 1913. 

Wild  turkey May  1-Sept.  1. 

Dove All  the  year. 

California  b  (1901-1907): 

Male  deer Oct.  1-J'ily  15. 

Tree  squirrel Jan.  1-Sepi.  1. 

Female  deer,  fawn,  elk,  antelope,  mountain  sheep All  the  year. 

Valley  quail,  partridge,  plover,  curlew,  ibis,  rail,  shore  birds Feb.  15-Oct.  15. 

Mountain  quail Feb.  15-Sept.  1. 

Grouse,  sage  hen To  Sept.  1, 1909. 

Pheasants,  bobwhite,  imported  quail  or  partridge,  swan All  the  year. 

Dove Oct.  15^uly  15. 

Wilson  snipe Apr.  1-Oct.  1.5. 

Duck Feb.  15-Oct.l. 

Colorado  (1899-1907): 

Deer \ Oct.  21-Oct.  1. 

El k,  4  years Until  Nov.  1, 1911. 

Antelope  with  horns,  mountain  sheep  with  horns,  4  years Until  Oct.  15, 1911. 

Antelope  and  mountain  sheep  without  horns All  the  year. 

Quail  (bobwhite,  crested),  13  years Until  1920. 

Wild  turkey,  pheasant,  partridge,  ptarmigan,  wild  pigeon,  crane All  the  year. 

Grouse,  prairie  chicken Oct.  2-Aug.  20. 

Sago  chicken Oct.  2-Aug.  1. 

Dove .% Sept.  6-Aug.  15. 

Plover,  curlew Oct.  31-Aug.  1. 

Snipe,  shore  birds,  duck,  goose,  brant,  swan,  waterfowl  (see  exception) Apr.  16-Sept.  10. 

Exception:  Altitudes  ab^ve  7.  <¥^  *"*>t  May  2-Sept.  15 

j-^necticr*     ^^     "^' 

>eer,  lOjvw..  Until  June  1, 1911. 

-~"  squirre Dec.  1-Oct.  1. 

'  ""'»'•"  f-         •  '"•  Dec.  1-Oct.  1. 

All  the  year. 

s»-,'»v  birds,  g"Minule, 

Jan.  l-8ept.  1. 
Jan.  1-Sept.  12. 

1"  -  •   •  ic*.  1-Nov.  15. 

'•"•  (an.  1-Nov.  15. 

Jl  the  year, 
^eb,  2-Sept.  1. 

..-..  o  three  game  districts:  (1)  Sitka  district — Southeastern  Alaska  cast  of 

""*'la  district— Aleutian  Islands,  Alaska  and  Kenai  peninsulas  and adja- 
aska  west  of  the  141s'  *^,cridi«»'^  draining  into  the  Pacific  Ocean;  (8) 

uk^,i^   K.,c».v.,    ..     ....  '^'erritory,  including  •»•"•      -ained  by  the  Kuskokwim,  TanaDa, 

akon,  and  Ko"  »k  riven  "    "^ea  which  dra-  ^  ..rctic  Ocean. 

o«aort*iP  fi-^r~        r^twiino.  ^•'Iho   ■'"»'»'*'  •-      ***e '^**^itted  f sc^  eswIanatioH  on p.  40). 
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Close  Seasons  for  Game — Continueii. 

INHtrict  of  Columbia  (t  (1899-1901):  Close  aeaaont. 

Duck  (except  wood  duck),  gooso,  bmnt,  swan Apr.  16-Oct.  l.b 

Deer  meat  (sale  ori)os.scssion) Jan.  1-Sept.  1. 

Squirrel,  rabbit  (except  English  rabbit,  Belgian  hare) Feb.  1-Nov.  1. 

Quail  or  partridge Mar.  15-Nov.  1. 

Ruffed  grouse  or  pheasant  (except  English,  ringneck,  or  other  imported 
pheasants  raised  in  inclosures,  sale  or  possession  unrestricted),  wild  turkey.  Dec.  26-Nov.  1. 

Prairie  chicken  or  pinnated  grouse Mar.  15-Sept.  1. 

Dove All  the  year. 

Woodcock Jan.  l-^July  1. 

Snipe,  plover,  duck,  goose,  brant Apr.  1-Sept.  1. 

Reedblrd,  marsh  blackbird,  rail  or  ortolan,  other  game  birds  not  previously 

mentioned Feb.  1-Sept.  1. 

Florida  <7  r  1903): 

Deer Feb.  1-Nov.  1. 

Quail  or  partridge,  wild  turkey Mar.  1-Nov.  1. 

Duck Apr.  1-Oct.  1. 

Oeor^a  (1<)0;>-1905): 

Deer Jan.  1-Sept.  J. 

Quail,  partridge,  pheasant,  wild  turkey • Mar.  15-Nov.  1. 

Dove,  snipe,  marsh  hen Mar.  15-S^pt.  1. 

Woodcock,  wood  duck  or  summer  duck Feb.  1-Sept.  1. 

HawaU  (1905): 

Quail ,  pheasant Mar.  1-Sept.  16. 

Wild  dove,  wild  pigeon Feb.  1-July  1. 

Imported  birds All  the  year. 

Snipe,  plover,  tumstone,  curlew,  stilt,  mud  hen,  migratory  duck May  1-Sept.  16. 

Native  wild  duck,  Hawaiian  goose Feb.  1-Sept.  16. 

Idaho  (1907):  • 

Deer,  elk,  mountain  sheep,  mountain  goat Jan.  1-Sept.  16. 

Moose,  caribou,  antelope,  buffalo All  the  year. 

Quail Dec.  1-Nov.  1. 

Grouse Dec.  1-Aug.  16. 

Partridge,  pheasant,  turtle  dove,  prairie  chicken Dec.  1-Sept.  1. 

Sage  hen Dec.  1-Aug.  1. 

Mongolian  pheasant,  Canada  grouse  or  fool  hen,  swan,  I  years Until  Mar.  14, 1911 

Snipe,  plover,  duck,  goose Jan.  1-Sept.  16. 

IlUnois  (1903-1907): 

Deer.d  10  years UnUl  May  28, 1917. 

Squirrel  (gray,  red,  fox,  or  black) Nov.  16-July  1. 

Quail Dec.  21-Nov.  10. 

Rdffed  grouse,  prairie  chicken,  Mexican  blue  quail,  California  mountain 
quail,  California  valley  quail,  Hungarian  partridge,  caperciiilzie,  black 
grouse,  4  years Until  July  1, 1911. 

Wild  turkey,  phea.sants  (copper  or  Soemmering,  English,  golden,  green  Japa- 
nese, Mongolian,  ringneck,  silver,  tragopan  Reeves,  Elliot,  Hungarian, 
Swlnhbe,  Amherst,  melanotte,  impeyan,  argus),  partridge  (black  Indian, 
caccabis,  chukar),  ^?and  grouse,  6  years Until  July  1,  1913. 

Mourning  dove,  woodcock Dec.  1-Aug.  1. 

Jacksnipe  or  Wilson  snipe,  sand  or  other  snipe,  golden,  upland,  or  other 
plover May  2-Sept.  1. 

Duck,  goose,  brant,  or  other  waterfowl Apr.  16-Sept.  Ti 

Indiana  (190&-19O7): 

Deer  « AH  the  year. 

Squirrel Nov.  1-July  1. 

Woo<l  cock Jan.l-Julyl. 

Quail,  ruffed  grouse,  pmirie  chicken,  or  pinnated  grouse Jan.  1-Nov.  10. 

a  Hunting  prohibited  iu  the  District,  by  act  of  June  30, 1906,  except  on  the  marshes  of  the  Eastern 
Branch  above  tlie  Anacostia  Bridge,  and  on  the  Virginia  shore  of  the  Potomac,  provided  no  birds 
are  shot  within  200  yards  of  any  bridge  or  dwelling. 

fcWild  fowl  on  Assawaman  Bay  and  tributaries,  Sussex  County,  May  1-Nov.  1,  and  on  Mondays, 
Thursdays,  Saturdays,  aud  Sundays  in  the  open  sciason. 

<"It  is  unlawful  to  kill  game  or  game  birds  within  1  mile  of  West  Palm  Beach .  similar  regulat'ons 
are  in  force  at  St.  Augustine. 

<tDecr  raised  in  lnclo3ure  for  market  may  be  killed  at  any  time. 

«Deer  raised  in  private  preserves  may  be  Irilled  at  any  time. 
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Close  Seaswiif  for  Game — Continued. 

IiMllana  (1906-1907)— Continued.  Gose scasont. 

Pheasants,  wild  turkej-,  dove All  the  year. 

Duck,  goose,  brant,  or  other  waterfowl Apr.  l-8ept.  1. 

All  game  except  waterfowl Ck;t.  1-Nor.  10. 

Iowa  (1897-1907): 

Deer,  elk All  the  year. 

Squirrel  (gray,  timber,  or  fox) Jan.  l-8ept.  1. 

Quail,  ruffed  grouw  or  pheasant,  wild  turkey Dec.  15-Kov.  1. 

Pinnated  grouse  or  prairie  chicken Dec.  1-Sept.  1. 

Pheasants  (English,  Mongolian,  Chinese,  ringneck  j Until  Oct.  1. 1915. 

Turtle  dove All  the  year. 

Woodcock Jan.  1-July  10. 

Sandpiper,  plover,  rail,  marsh  or  beach  birdfi,  diK*k,  g<)o.«e,  brant Apr.  15-Sept.  1 . 

KansaH  (1903-1907;: 

Antelope,  5  yearw Tu  t il  Mar.  18, 1908. 

Red  squirrel All  the  year. 

Quidl  (see  exceptions) Dec.  15-Nov.  15. 

Exception:    Bourbon,  Crawford,  Decutur,  Finney,  (irant,  Gray,  Greeley, 
Hamilton,  Haskell,  Ilodgeman,  Mortou,  Rook.s,  Scott,  Sherman,  Smith 

Stafford,  Stanton,  Stetens,  and  Wichita  counties Until  Mar.  11, 1908. 

Grouse,  prairie  chicken  (see  exceptions) Oct.  l.veept.  16. 

Excejitionf:  Prairie  chicken  in  same  counties  a«  quail.. Until  Mar.  11, 1938 

Prairie  chicken  in  Buller  county,  3  years To  Mar.  9,  1910 

Pheasants  (English,  Mongolian,  or  Chinese),  Hungarian  itartridge,  6  years...  Until  Feb. 27, 1913. 

Dove Sept.  15-Aug.  1 . 

Plover Sept.  15-July  W 

Duck,  goose,  brant Apr.  1&-Sept  1. 

Kentucky  (lffi^-190f>) : 

Deer Mar.  1-^pt.  1. 

Ra(>bit  (except  with  dogs  or  in  snares) Sept.  15-Nov.  15. 

Squirrel  (black,  gray,  or  fox ) Feb.  1-NoT.  15.a 

Quail,  partridge,  pheasant Jan.  l-Nor.  15. 

Pheasants  (English,  ringneck,  Mongolian,  or  Chinese) All  the  year. 

Wild  turkey Feb.  1 -Sept.  1. 

Dove Feb.  1-Au^  1. 

Woodcock Feb.  1-Junc  20. 

Wood  duck,  teal,  or  other  duck,  goose Apr.  l>Aug.  15. 

LouiMiana  (1904-1906): 

Deer  ( female  and  young  protected  all  the  year) Local  seacons.^ 

Quail ,  woodcock Mar.  1-Nov.  1 . 

Prairie  chicken,  wood  duck,  5  years Until  July,  1909. 

Male  wild  turkey  (female  protected  all  the  year) Apr.  1-Dec  1. 

Snipe,  papabotte May  15-Aug.  1 . 

Dove,  groSbec,  surf  bird,  chorook,  sandpifwr,  plover,  tatler,  curlew,  rail  (mud 

hen),  gallinule,  cK>ot  (poule  d'eau) Mar.  1-Aug.  1. 

Duck  (except  wood  duck),  goose,  brant,  swan Apr.  1-Sept.  1. 

Maine  (1903-1907): 

V^T  (see  exceptions) Dt»c.  IC-Oct.  1. 

^-'"^^ione:  Androscoggin  County Nov.  1-Oct.  1 

'^•mties  of  Cumberland  (females  to  1909),  Kennebec,  Knox,  Lincoln, 
lagadahrMr  (except  towns  of  Bath,  West  Bath,  and  Phippsburg,  all 

»»e  year),  York  (females  all  the  year),  and  Waldo Dec.  1-Nov.  1 

.^«^     '-..,,     —In  towns  of  *^'' in.  Mount  Desert,  Southwest  Harbor, 
"x*.  If  ^'ov.  1       sle  ar  "«»''    on  islands)  until  Feb.  13, 

...  ■-•lum  -.♦>  ../I         l\  >io*><vicA  q9  It-   '^'otQ  law. 

Dec.  l«<Oot  IK. 

All  the  year. 

....  UnUl  Oct.  15. 1911. 

Until  Mayl.lML 

Apr.  1-Sept.  L 

All  the  year. 

Dec.  l-8ept.  1&. 

'heasant,  black  game,  capercailzie  or  co<»i    »f  the  woods,  10  years Until  Apr.  28.  Ifl3w 

J  Except  June  15-Sept.  15. 

•Close  se<»-'>n8  for  deer  in  Louisiana,  not  less  than  7  months  in  length,  to  be  fixed  by  police  jarfcs 
^f  the  ~      -»*  Tvo-iai,^  K.--  — »r»»-  -^f  i^t'^Md**  81  the  period  from  May  1  to  Anir.  15  to  be  alwayi 
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Clothe.  S^souit  /or  dame — Coutinueil. 

MaltM  (19(»-1907— Continue<1.  CiB9e»ra9on». 

Rnipe,  miMlpiper,  plover May  l-Auf^.  1. 

Wood  duck,  dusky  or  bbick  duck,  teal,  gadwall  or  grnty  duck,  mallard,  widf^eoii 

or  baldpate,  shoveler,  pintail  or  sprinrtail,  redhead,  scaup  or  greater  blueblll, 

leflwr  scaup  or  le»tcr  bluebill,  golden-eye  or  whistler,  bofflehoad,  ruddy 

duck  or  broadbill  (see  exception**) Jan.  l-Sept.  1. 

Erceptiowf:  Golden-eye  in  Hancock  County  and  all  ducks  in  Lincoln 

County Feb.  1-Sept.  1. 

All  ducks  on  the  Kennebec  River  below  Gardiner  and  in  Merry- 

roectingBay Dec.  l-8cpt.  1. 

Maryland  (189^1906)  {ttee  cmmty  Utws,  />/>.  i&{^-<^>): 

Squirrel •. Dec.  1-Sept.  1. 

Pheasants  (KngliMh,  Mongolian) Dec.  25-Nov.  1. 

Dove Dec.  2^Aug.  15. 

Snipe,  plover May  1-Aug.  15. 

Recdbird,  sora  (water  rail  or  ortolan) Nov.  l-8ept.  1. 

Duck,  goose,  brant,  swan,  and  other  wild  fowl Apr.  10-Nov.  1. 

Massachusetts  (1902-1907): 

Deer,  5  years Until  Nov.  1, 1908 

Gray  squirrel Dec.  1-Oct.  1. 

Hare  or  rabbit Mar.  1-Oct.  1. 

Quail  (see  exception) Dec.  1-Nov.  1 . 

Exception:  Nantucket  Island,  3  years Tntil  Mar.  1,  1908 

Ruffed  gn>use  or  partridge,  woodcock Dec.  1-Oct.  1 . 

Prairie  chicrken,  dove,  wild,  or  pa.sjseuger  pigeon All  the  year. 

PheasuntA  (English,  golden,  Mongolian),  males Dec.  1-Nov.  1. 

Heath  hen,  wood  or  summer  duck,  live  years Until  1911. 

Bartraiuian  sandpiper  (upland  plover) Until  July  \h,  1910. 

Snipe,  sandpiper,    plover    (except  upland    plover),  rail,    or  i»ny    "shore," 

*•  marsh,"  or  •*  beach  "  birtls Mar.  1-July  l.'>. 

Black  duck,  teal Mar.  l-8ept.  1. 

Other  ducks May  20-Sept.  1. 

Michigan  <i  (19a^-1907): 

Deer  (see  exceptions) I>t»c.  1-Nov.  10. 

Exceptions:  Deer  in  re<l  coat  and  fawn  in  spotted  c<Mit All  the  year. 

Allegan,   Clare,   Gladwin,  Grand  Traverse,    Huron,   Isabella,  Lake, 

L^ipeer,  Macomb,  Manistee,  Mason,  Mecof<ta,  Missaukee,  Newaygo, 

Oceana,  Osceola,  Ottawa,  St.  Clair,  Sanilac,  Tusc'ola,  and  Wexfortl 

counties Until  Jan.  1. 1908. 

Deer  on  Bois  Blanc  Island Until  1918 

Kalka.Mka  C^mnt y Until  1910 

Arenac,  Bay,  Benzie,  Cheboygan,  Emmet,  and  I^elanau  counties 

Until  1912 
Elk  ( M.e  exception) ,  mooee,  caribou,  8  years Until  June  16, 1913. 

Exception:  Elk  on  Bois  Blanc  Lsland Until  1918 

Squirrel  (black,  fox,  or  gray) Dec.  1-Oct.  16. 

Quail  (bobwhite)rnffctl  grou.sc  (partridge j,  spruce  hen  (see  exception^ Dec.  1-Oct.  15. 

Exception:  Upper  Peninsula  (ruffed  grouse,  spruce  hen) Dec.  l-0<'l.  1 

Pinnateil  grouse  (prairie  chicken),  wild  turkey,  capercailzie,  black  game, 
hazel  grotu^e,  pheasants,  ( English,  Mongolian ) ,  wild  pigeon Uo til  1910. 

European  partridge Until  lJtt2. 

Dove All  the  year. 

Snipe,  plover,  wocxlcock,  duck,  goose,  brant,  or  other  waterfowl  (except  that 
snipe,  bluebill,  canvasback,  widgeon,  redhead,  pintail,  whLstler,  spoonbill, 
buttcrball,and  s:iwbill  duck, goose,  and  brant  may  be  hunted  Mar.2-Apr.  25, 

and  goose  and  brant  in  Chippewa  County  at  any  time) Jan.  2-8ept.  1. 

Minnesota  (1905-19U7;: 

Deer,  male  moose Dec.  l-Nov.  10. 

Elk,  female  moose,  caribou,  fawn All  the  year. 

Quail,  partridge,  ruffed  grouse  (phea.sant; ^ Dec.  1-Oct.  1. 

Sharp-tailed  or  white-br&uited  grouse,  pinnated  grouse  or  prairie  chicken, 
turtle  dove,  wo<Hlcock,  snipe,  upland  plover,  golden  i^ver Nov.  l-8ept.  1. 

Pheasants  (Chinese,  English,  Mongolian,  golden.  Reeves,  Japaiiose,  tngopan, 
Temminck) UntilJan.  1.1910. 


a  On  Grand  Island,  Alger  County,  native  deer,  mule  deei,  blacktail  deer,  elk,  mooae,  caribou, 
(Columbian),  antelope,  buffalo,  native  partridge.  Manitoba  grouse,  dalripan  (Europeon  ptani  n) 
and  ptanuigan  are  protected  to  June  7, 1910. 
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Close  Seasons  for  (iaine — Continue<l. 
Mississippi  ( 190C ) :  Clo»c  ecasoNS. 

Duck,  goose  brant,  or  any  aquatic  fowl Dec.  1-Scpt.  1. 

Deer  (si>otted  fawn  all  the  year),  bear Mar.  1-^Nov.  15. 

Quail  or  partridge Mar.  1-Nov.  1. 

Wild  turkey  (females  all  the  year) May  1-Jan.  1. 

Dove Mar.  1-Aug.  1. 

Plover,  tatler,  chorook,  grosbec,  coot,  rail  (mud  hen),  duck,  swan,  goose, 

brant Mar.  1-Sopt.  1 . 

Missouri  (1907): 

Deer Jan.  1-Xov.  1. 

Squirrels  (gray,  black,  fox) Jan.  1-Junel. 

Quail  (bobwhite,  partridge) Jan.  1-Nov.  1. 

Ruffed  grouse  (pheasant),  pinnated  grouse  (prairie  chicken),  Mongolian,  Chi- 
nese, and  English  pheasants,  and  other  imported  game  birds Until  Dec.  1, 1910. 

Wild  turkey Feb.  1-Dec.  1. 

Dove,  woodcock,  plover Jan.  1-Aug.  1. 

Snipe,  duck,  goose May  1-Sept.  15. 

Montana  ( 1905-1907) : 

Deer , Dec.  15-Sept.  1. 

Elk,  antelope,  mounttiin  gout,  mountain  sheep Dec.  1-Sept.  1. 

Moose,  caribou,  bison  or  buffalo All  the  year. 

Quail,  Chinese  pheasant All  the  year. 

Grouse,  prairie  chicken,  fool  hen,  pheasant,  partridge,  siige  hen,  turtledove, 

duck,  goose,  brant,  swan Dec.  1-Sept.  1. 

Nebraslca  (1901-1907): 

Deer,  antelope,  elk,  squirrel  (gray,  red,  fox,  timber) All  the  year. 

Quail Dec.  1-Nov.  15. 

Partridge,  pheastiut,  ptarmigan,  English  partridge,  Belgian  partridge.  English 
pheasant,  Chinese  pheasant,  English  black  cock,  other  imported  game  birds, 
wild  turkey,  curlew All  the  year. 

Prairie  chicken,  sage  chicken,  grouse,  dove,  wild  pigeon,  plover Dec.  1-Sept.  15. 

Snipe,  yellowlegs,  crane,  duck,  goose,  brant,  or  any  game  waterfowl Apr.  11-Sept.  15. 

Nevada  a  (1901-1903): 

Deer,  antelope  (males) Nov.  15-Sept.  15. 

Female  deer  and  antelope,  spotted  fawn;  all  elk,  carilx>u,  mountain  sheep, 
mountain  goat All  the  year. 

Quail,  grouse,  pniirie  chicken,  woodcock,  snipe,  plover,  curlew,  sandhill 
crane,  duck Mar.  1-Sept,  15. 

Sage  hen Feb.  16-July  15. 

Dove Nov.  2-July  15. 

Swan All  the  j-ear. 

New  Hampsliire  (1901-1907): 

Deer  in  Carroll  and  Coos  counties Detr.  1-Oct.  1 

Deer  in  Grafton  County Dec.  lo-Nov.  1 

Deer  in  rest  of  Stale Dec.  15-Dec.  1 

Elk,  moose,  caribov         All  the  year. 

Jray  squirre  ' Until  Oct.  1,  1913. 

Hare,  rabbi  Mar.  1-Oct.  1. 

'^uail,  p""^-'-^  '^"-    T  -wi^^^i.   «»   lo-..,  or.j,-o Dec.  1-Oct.  1. 

»ove  .  All  the  year. 

^"1''"  .  ,    luck..  Until  Mar. 7, 1912. 

-»^  Feb.  1-Oct.  1. 

Until  Nov.  10, 1909. 
an.  1-Nov.  10. 

an.  1-Nov.  10. 
\U  the  year, 
an.  1-Oct.  l.rf 

,...ov.  ..^,  ^         «*ii._^ut  altering  length)  for  deer, 
-w^,,    yr  .,  ^,^  ^.^i..  ,..o«».„.  °   for  any  ota.vi  ftitme  In  their  respective  counties. 

^'^*  applicable  to  <  .,.  a\  game  pt^,-.^,_     .,  *,    o  possession  of  importe<l  deer  properly  tagged. 

^lisb  orringneck  pheasants  in  established  ga*"*;  preserves  msi'-  ^o  «!hot  Oct.  1-Jan.  1  by  the 
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Close  Seasons  for  Game — Continue<l. 

Now  Jersey  (19(»-190G)— Continued.  Clote  teaeontr^ 

English  or  Wilson  snipe  (bog  or  jack  snipe) Jan.  1-Sept.  l.a- 

Surf  or  bay  snipe,  sandpiper,  yellowlegs,  plover  (except  upland  plover),  cur- 
lew, all  shore  birds Jan.  1-May  1. 

Upland  plover / —  Oct.  1-Aug.  1. 

Reedbird,  rail,  marsh  hen Jan.  1-Sept.  1, 

Duck,  goose,  brant,  swan,  or  other  wildfowl May  1-Hept.  1» 

New  Mexico  (1905-1907): 

Deer  (with  horns) Dec.  1-Oct.  15. 

Deer  (without  horns),  elk,  mountain  sheep All  the  year. 

Antelope,  6  years Until  Mar.  13, 1910 

Quail  (native or  crested) Feb.  1-Oct.  l.b 

Mountain  grouse,  prairie  chicken,  wild  turkey Jan.  1-Oct.  1. 

Bobwhitc  quail,  pheasants,  wild  pigeon,  5  years Until  Mar.  13, 1910 

Ptarmigan.... All  the  year. 

Turtledove Mayl-Julyl5. 

New  York  (1900-1907)  {sec  special  laws  /or  Long  Island  on  next  page): 

Deer  (see  exception) Xov.  1-Sept.  16^ 

EjcccptUm:  Orange  and  Sullivan  counties Nov.  16-Nov.  1 

Fawns,  elk,  moose,  caribou,  antelope All  the  year. 

Black  bear  (except  in  Essex  and  Lewis  counties,  unprotected ) July  1-Oct.  1. 

Squirrel,  black  or  gray  (see  exceptions) Dec  1-Sept  1(5.- 

Ejrceptions:  Chautauqua  County Dec.  1-Oct.  16 

Dutchess,  Rensselaer,  and  Sullivan  counties Dec.  1-Oct.  1 

Greene  County Dec.l6-0ct.l 

Orange  County Dec.  KV-Oct.  16 

Richmond  County  (gray  squirrel  only) All  the  year 

Saratoga  County Nov.  l-3cpt.  16 

Hare,  rabbit: 

Albany,  Genesee,  Monroe,  Orleans,  and  Wyoming  counties.Dec.l6-Scpt.l6 

Broome  and  Cortland  counties Dec.  1-Sept.  16 

Dutchess  County Dec.  1-Oct.  16 

Erie,  Madison,  Rensselaer,  Steuben,  and  Sullivan  counties... Feb.  16-Oct.l 

Fulton,  Greene,  and  Schenectady  counties Feb.  1-Nov.  1 

Herkimer  and  Oneida  counties Feb.  15-Sept.  16 

Livingston  and  Ulster  counties Jan.  16-Oct  1 

Orange  County Dec.  16-Oct.  16 

Richmond  County Dec.  16-Nov.  1 

Rockland  County Dec.  81-Nov.  1 

Westchester  County Dec.  1-Nov.  1 

Quail  (see  exceptions) Dec.  1-Nov.  I, 

Exceptions:  Cattaraugus  and  Chautauqua  c«;unties Dec.  1-Oct.  16 

Orange  and  Ulster  counties Dec.  IC-Oct.  16 

Rensselaer  County Dec.  1-Oct.  1 

Richmond  County,  2  years Until  1908 

Gn>u8e  (see  exceptions) Dec.  1-SepU  16.. 

Fxcejitlons:  Cattaraugus  and  Chautauqua  counties Dec.  1-Oct.  16 

Dutchess.  Greene.  Reusselaer,Sullivan,  and  Tioga  counties.  Dec.  1-Oct.  1 

Orange  and  Ulster  counties Dec.  16-Oct.  16 

Saratoga  County Nov.  1-Sept.  16 

Pheasants  (Mongolian,  ringneck,  EnglLsh),  6  years  (see  exception) Until  1910. 

Erccptlov:  Dutchess  aiid  Suffolk  counties Jan.  1-Nov.  1 

Dove All  the  year. 

Woodcock  (see  exceptions) Dec.  l-8ept.  16.. 

Except i4)ue:  Cattamugus  and  Chautauqua  counties Dec.  1-Oct.  16 

Dutchess,  Greene,  Rensselaer,  Sullivan,  and  Tioga  counties.  Dec.  1-Oct.  1 

Orange  and  Ulster  counties Dec.  16-Oct.  16 

Saratoga  County Nov.  l-8ept  16 

Plover Jan.  1-Aug.  16, 

Wilson  cr  English  snipe,  jacksnipe,  bay  snipe,  yellowlegs,  surf  birds,  curlew, 
rail, water  chicken, mud  hen,  galllnule,  shore  birds,  duck,  gooAe,  brant,8wan.  Jan.  1-Sept.  16. 


"  Except  March  and  April. 

^County  commissioners  on  petition  of  25  resident  householders  in  any  precinct  may  extend  the 
open  season  to  April  1  In  such  precinct. 

9671—07 3 
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Chfie  Seasons  f<n'  Came — Continued. 

l^nff  Iiiland  ( 1900-1 OOC) :  C7ose  tcntons. 

Deer  shooting  pcrmlttod  only  on  first  two  Wednesdays  and  Fridays  after  first 
Tuesday  of  November  (Nov.  G,  8, 13,  and  15  in  1907). 

Squirrel  (black  or  gray ) ,  hare,  nibbit Jan.  1-Nov.  1. 

Quail  (except  on  Eobbins  Island,  protected  all  the  year,  and  Gardlners  Island, 

Feb.  1-Oct  15),  grouse Jan.  1-Nov.  1. 

Woodcock Jan.  l-Ang.  1. 

Pheasants  (English,  Mongolian,  ringneek),  in  Suffolk  County.. Jan.  1-Nov.  1 

Dove All  the  year. 

Wilson  or  English  snipe,  jncksnipe,  bay  snipe,  surf  snipe,  winter  snipe,  sand- 
piper, yellowlegs,  willet,  dowitcher,  shortncck,  plover,  ringneck,  kill- 
deer,  oxeye,  curlew,  rail Jan.  l^uly  16. 

Gallinole,  meadow  hen,  mud  hen Dec.  31-Aug.  IG. 

Duck,  goose,  Bwan ^ Jan.  1-Oct.  1. 

Brant May  1-Oct.  1. 

North  Carolina  (1905)  {ste county  laws,  pp.  '*K>2): 

Deer Feb.  1-Oct  1 

Quail,  wild  turkey,  dove,  lark,  robin Mnr.  1-Nov.  L 

North  Dakota  (1901): 

Deer Dec.  1-Nov.  10. 

Elk,  moose,  caribou,  buUalo,  mountain  sheep All  the  year. 

Antelope,  10  years Until  Jan.  1, 1911. 

Quail,  plicasants  (English,  Chinese),  sharp-tailed  grouse,  rufTed  grouse,  pin- 
nated grouse,  prairie  chicken,  woodcock,  swan Oct.  15-Sept.  1. 

Crane,  duck,  goose,  brant May  1-Sept.  1. 

Ohio  (1900-1904): 

Squirrel Oct.  16-Sept.  1. 

Rabbit Dec.  5-Nov.  15.  a 

Raccoon Mar.  1-Scpt.  1. 

Quail Dec.  5-Nov.  15. 

Ruffed  grouse,  introduced  pheasant*?,  4  years Until  Nov.  10, 1908. 

Dove,  woodcock Dec.  1-Sept.  1. . 

Snipe,  plover,  shore  birds,  rail,  <'CK»t  or  mud  hen,  duck,  g(K>Ke,  swan Dec.  1-Sept,  1.  & 

Oklahoma  (1899): 

Deer,  antelope Ail  the  year. 

Quail Feb.  1-Oct.  15. 

Grouse All  the  year. 

Prairie  chicken,  wild  turkey Jan.  1-Sept.  1. 

Pheasants Jan.  1-Dec.  1. 

Dove,  plover Jan,  1-Aug.  1. 

Oregon  (1901-1907): 

Male  deer  (except  in  Baker,  Coos,  Curry,  Grant,  Harney,  Malheur,  Umatilla, 

Union  and  Wallowa  counties) Nov.  1-July  16. 

Coos  and  Curry  counties Oct.  15-July  15 

Female  deer  (except  inal)ove  counties) Nov.  1-Sept.  1. 

Coos  and  Curry  counties All  the  year. 

Spotted  fawn All  the  year. 

Elk Oct  15-Sept.  15. 

Silver  gray  squirrel  (Sciurus/osmr) Jan.  1-Oct  1. 

Partridge  (English  or  gray),  capercailzie,  moor  hen,  pheasant  (silver,  golden, 

copper,  green  Japanese,  and  Reeves) ,  wild  turkey,  woodcock Dec.  1-Oct.  1. 

Prairie  chicken  (see  exceptions) Until  Sept.  15, 1909 

Kcceptions:  Wasco  County Oct.  15-Aug.  1 

Umatl  11a  County Dec.  1-Oct.  1 

Dove All  the  year. 

Upland  plover,  rail Jan.  1-Aug.  1. 

Duck,  goo6e,<?8wan  (except  in  Lake  County,  Apr.  1-Aug.  15,  and  in  Coos 
County,  Feb.  1-Aug.  1) Feb.  1-Sept  1. 

a  Applies  to  hunting  with  gtui  only. 

frExcept  Mar.  1-Apr.  20;  Sundays  and  Mondays  are  also  elwed  seasons  for  ducks  and  other  water- 
fowl. 

c  Unlawful  to  kill  geese  at  any  time  on  islands  or  .«<an<i  bar^  in  the  C<»lumbia  River  cast  of  the 
Caacades. 
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Close  SeaiHjuH  fiH'  Game — Continiie<l. 

Or«?gon  (1901-1907)— Continued.  Cfo«r  «e*a«ON«. 

Weti  of  Oascadei  (see  exceptiotvs). 
Qnail,  bobwhite,  partridRC,  grouse,  nHtive  plxeasant  (niffed  grouse  >.  ringne<'k 

or  China  torquatus  (pheasant) Doc.  1-OcL  1. 

Exceptions: 

Tillamook  County:  Native  pheasant  (ruffed  gnmse),  ringneck  (China 

torquatus)  pheasant Dec.  1-Sept.  15 

Blue  grouse Oct.  15-Atig.  1 

Clatsop,  Cooa,  Curry,  and  Josephine  eountiei<:  Ringneck  (China  tor- 
quatus) pheasant Dec.  1-Sept.  15 

Jackson  County:  Ringneck  (China  torquatus)  pheasant All  tlieyear 

EnH  of  Cascades: 

Quail  (see  exception)  hunting  pcrmitte<l  only  from  f*eooud  Saturday  to 

third  Tuesday  in  September  (^?ept.  14-17  in  1907) 

Ejpceptions — 

Wasco  County Oct.  16-Aug.  1 

Qilliam,  Grant,  Harney,  rmatilla,  and  Wheeler  counties 

To  Jan.  1, 1912 

Native  pheasant  (ruffed  grouse),  grouse,  .-age  hen Dec.  l-Ang.  LI. 

Pheasant All  the  year. 

Mongolian  ringneck  (China  torquatus)  pheasant  (see  exception) Until  Feb.  15, 1910. 

Exception:  Gilliam.  Grant,  Harney,  Vmatilla,  and  Wheeler  counties... 

To  Jan.  1,  1912 
renniiylvsitla  (1905-1907 ) : 

Deer  (deer  without  hornx  prote<*t«Hl  all  the  year") Dec.  1-Nov.  15. 

Bear Mar.  1-Oct.  1. 

Squirrel Dec.  l«Oct  1. 

Hare,  rabbit Dec.  1-Oct  15. 

Quail Dec.  1-Nov.  1. 

Ruffed  grouse  (pheasant) ,  woodcock Dec.  1-Oct.  1. 

Prairie  chicken,  imported  phe^-sants   (Chinese,   EnglL«th,   Mongolian),  wild 

tu rkey Dec.  1-Oct.  16. 

Wild  pigeon Until  Apr.  22, 1915. 

Dove,  reed  bird,  rail,  blackbird,  sandpiper,  tatler,  curlew,  or  any  shore  bird  ..  Jan.  1-Sept.  1. 

Wilson  snipe  ( jacksnipc ) May  1-Sept  1. 

Upland  or  grass  plover Dec.  l-July  15. 

Wild  waterfowl— duck,  goose,  brant,  swan,  coot  or  mud  hen,  grebe Apr.  10-8ept.  1. 

KhcMle  laland  (1900-1907): 

Deer,  4  years Until  Jan.  1,1908.  a 

Gray  squirrel ,  hare,  rabbit Jan.  1-Nov.  1 . 

Quail  or  bobwhite,  ruffed  grouse  or  partridge,  woodcock Jan.  1-Nov.  1. 

Pheasant,  5  years Until  Oct.  15. 1910. 

Dove All  the  year. 

Black  duck  and  wood  duck Apr.  1-Aug.  15. 

South  CaroUna  (1902-1907): 

Deer  (see  exception) Jan.  1-Sept.  1. 

Exception:  Beaufort,  Berkeley,  Charleston,  Clarendon.  Colleton,  Darling- 
ton, Dorchester,  Florence,  Hampton,  Horry,  Kershaw,  Marion,  and  Marl- 
boro counties Feb.  1-Aug.  1 

Quail,  partridge,  pheasant,  wild  turkey,  woodcock  (sec  exception) Mar.  1-Nov.  15. 

Exception:  Aiken,  Barnwell,  Beaufort,  Berkeley,  Charleston,  Clarendon, 
Colleton,  Dorchester,  Fairfield,  Georgetown,  Hampton,  Lexington,  Oco- 
nee, and  Saluda  counties Apr.  1-Nov.  1 

Mongolian  pheasant,  S  years Until  Jan.  1, 1910. 

Scuth  IHikota  (1899-1905): 

Deer,  elk,  bufFalo,  mountain  sheep Dec.  1-Nov.  1. 

Antelope,  10  years Until  Jan.  1, 1911. 

(juail,  ruffed  grouse,  sharp-tailed  grouse,  pinnsted  grouse,  prairie  chicken, 

woodcock Jan.  l-8ept.  1. 

Dove All  the  year. 

i^over,  curlew Mayl5-8ept.  1. 

Crane,  duck,  goose,  brant May  l-6ept.  1. 

oTame  deer  kept  in  confinement  may  be  killed  by  the  owner  at  any  time,  or  any  deer  injuring 
crops  by  any  person  on  his  premises  tinder  pemit  from  secretary  of  state. 
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Cloiic  Seusonafor  O'anti' — Continue*!. 
Teniiesseo  ( 1903-1907 ) :  Chse  eeasorw. 

Deer  (except  Fen tresH  County,  Jiin.  l-Deo.  1) > Until  Oct.  1.  1911. 

Squirrel Mar.  1-June  l.a 

Quail  or  partridge Mar.  1-Nov.  15. 

Grouse,  pheasant  (except  English  or   ringncok  pheasants),  wild    lurkcy.b 

meadowlark : Mar.  1-Nov.  1. 

Pheasant,  English  or  ringneck Jan.  1-Dcc.  1. 

Dove  (see  exception)  teal,  wood  (summer)  duck Apr.  15-Aug.  1. 

Exception:  Dove  In  Shelby  County Mar.  1-July  15 

Robin,  woodcock,  snipe,  sandpiper,  plover,  tatler,  willet,  godwit,  cu^le^7, 
avocet,  marsh  blackbird,  rail,  coot,  mud  hen,  duck  (except  teal  and  wood 

duck),  goose,  brant,  swan Apr.  i:>-0(  1. 1. 

Texas  (1907): 

Deer  (female  deer  and  spotted  fawn  protected  all  the  year) Jan.  1-Xov.  1. 

Antelope,  mountain  sheep,  5  years I'ntil  July  1,  1912. 

Quail  or  partridge,  dove Feb.  1-Nov.  1 . 

Prairie  chicken  or  pinnated  grouse,  pheasants  (Mongolian,  English ),  5  yearH.  Until  July  1,  1912. 

Wild  turkey Apr.  l-Dec.  1. 

Utah  (1907): 

Deer  with  horns  (see  exception) Nov.  1-Oct.  1. 

Exception:  Nonresident  not  permitted  to  kill  deer. 

Deer  without  horns,  elk,  antelope,  sheep,  any  introduced  game Until  Mar.  23, 1911. 

Quail  (see  exceptions),  pinnated  grouse,  pheasants  (English,  Mongolian, 

Chinese) All  the  year. 

Exceptions:  Quail  in  Garfield,  Kane,  and  Washington  counties. .  Feb.l-Aug.l 

Quail  in  Davis,  Salt  Lake,  and  Weber  counties Oct.  2G-0ct.  14 

Partridge,  grouse,  prairie  chicken,  stige  hen,  pheasant,  mourning  dove Doe.  1-Aug.l. 

Snipe,  shore  birds,  duck,  goose,  brant,  swan Jan.  1-Oct.  1. 

Vermout  ( 1894-1906) : 

Deer All  the  year  except 

Oct.  21-27.0 

Moose,  caribou All  the  year. 

Gray  squirrel Dec.  1-Scpt.  16. 

Hare,  rabbit May  1-Sept.  15. 

Quail,  ruffed  grou-se  or  partridge,  v,'oo<lcock,  English  snipe,  plover  (other  than 

upland) Dec.  1-Sept.  15. 

Pheasant,  English  partridge Until  Oct.  1,  1C09. 

Dove All  the  year. 

Upland  plover Dec.  1-Aug.  i. 

Duck,  goo.se Jan.  1-Sept.  1. 

Virginia'^  (1903-1906): 

Deer J  an.  l-Oo  1. 1 . 

Squirrel : 

Alexandria  County  (gray)  Until  Sept.  1, 1910 

Isle  of  Wight  and  Southampton  counties  (gray  or  fox) Jan.  15-Sept.  1 

Habbit: 

Accomac  and  Northampton  counties Jan.  l&-Nov.  15 

Alexandria,  Fairfax,  Fauquier,  Loudoun,  and  Prince  William  counties. 

Jan.  1-Nov.  1 


^^^cial  squirrel  seasons:  Benton,  Decatur,  Wilson,  Jan.  1-June  1;  Carroll,  Mar.  1-June  15;  Carter, 
'lar.  1-July  15;  Crockett,  Weakley,  Fe»^  '  ' ^  1  •  ''°— »tte,  Jan.  1-July  15;  Gibeon,  Sevier,  Feb.  1-June  1, 
^irdeman,  Feb.  15^uly  15;  ^^-     ^"^  4«.j  _     'enderson,  Jan.  15nrulyl5;  Lauderdale,  Feb.  1- 

uly  1;  McNalry,  Madison,  ^  .  ^'  '•^*      •»".  l^uly  1;  Shelby,  Feb.  1-June  15;  Stewart 

1-Aug.l;  Warren, "^'°'  ^  '  ^w.,  ''*""'*'i,  Clay,  Coffee,  Cumberland,  DicksonI 

^eo  ofi'^f. /?   .^«/    ,  .  .       . — c  .^      '^•'"^nce.Lincoln,  London,  Marshall, 

tt.w-*  -.  .      *.         ..«->«« f«Kip.  aiiin^mi^  Van  Buren, 

n  hig  own  prop. 


• 


Sp"'^"    v%*\    w,.«.^  .^«oix  *<*.,  -        —  ,.  .tiu.^  i-A^vv.x» ; hens)  Feb. 

'"",  Fentress,  Ov^*fcw     -icke*     ^. .      .   ,^ 
.^„  In  private  game  preserves  m.    be  killed  ^j  «...  /*«i.x.ao»i  ua./  time. 
K^   »s  of  supervisors  may  shorten  the  open  seasons  in  their  counties  and  make  other  restrictions 
.epugnj*«*  **>  law  •'a?''  *"ay  include  in  such  protect''*-'  ©♦*»<»  <r«n9A  "-^t  ai!>eciA<vii*  -nentioned  in 
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Close  Seasons  for  (lamv — Continued. 

Virginia  (1903-19J(»)—C<Mitinued.  Close  9«uon8. 

Rabbit— Continued. 

Amelia,'»  Charlotte.^  <Trec)ie.sville,  Sjwttsylvania,  and  Pussox  counties. 

Feb.  1-Oct.  1 

Buckingham  •»  and  Cumberland ««  rounties Feb.  LV-Oct.  15 

Caroline,  Essex,  Hanover,  Henrico,  and  King  William  counties. 

Feb.  1-Nov.  1 

Chesterfield  County Feb.  1-Sept.  1 

Culpeper  and  Orange  counties Jan.  15-Not.  1 

Elizabeth  City  County Feb.  1-Nov.  15 

Halifax  County Feb.  1-Oct.  15 

James  City  and  York  counties,  town  of  Williamsburg Feb.  15-Nov.  15 

Nottoway  County Jan.  1-Sept.  1  - 

Shenandoah  County Mar.  1-Xov.  1 

Stafford  County Feb.  1-Sept.  15 

Opossum: 

Halifax  County Feb.  1-Oct.  15 

Quail  or  partridge,   pheasant  or  grouse,  wild  turkey,  woodcock  (.see  excep- 
tions ) Feb.  1-Nov.  1 . 

Exceptions:  West  of  the  Blue  Ridge Jan.  1-Nov.  1 

Accomac  and  Northampton  counties  (pheasant,  grouse — 5  years). 

Until  Mar.  14,  1909 

Pheasants  (English,  Mongolian).  .'>  years Until  Jan.  1, 1909. 

Dove All  the  year. 

Robin Mar.  1-Dec.  15. 

Snipe  (except  Wilstm  and  robin  snipe),  sandpiper,  plover  (except  black-breasted 
green-headed,  and  white),  willet,  tatler, rail  (except  sora),  gallinule,  mud  hen..  Jan.  1-July20. 

Summer  or  wood  duck Jan.  1-Aug.  1. 

Winter  waterfowl Apr.  1-Oct.  15.^ 

Washington  c  ( 190^-1907 ) : 

Deer  (see  exception) Dec.  15-^3ept.  15. 

Erreptions:  Deer  on  islands,  except  those  containing  game  preserves. 

Nov.  1-Oct.  1. 

Spotte<l  fawn All  the  year. 

Elk Until  Oct.  1, 1915. 

Moose,  caribou,  antelope,  sheep,  goat  (males) Nov.  1-Sept.  15. 

Moose,  caribou,  antelope,  sheep,  goat  (females) All  the  year. 

Quail  west  of  Cascades Jan.  1-Oct.  1 

Quail  east  of  Cascades,  5  years Until  Sept.  15,  1908 

Bobwhite  quail,  Chinese  or  Mongolian  pheasants  in  Okanogan  County. 

Until  Sept.  30, 1912. 
Partridge,  grouse,  prairie  chicken,  .sige  hen,  native  pheasant,  ptarmigan  (ex- 
cept east  of  Cascades,  Nov.  15-Aug.  15;  prairie  chicken  in  Kittitas  County, 

Oct.  l-Sept.  10) Jan.  1-Sept.  1. 

Piieasants  (Chinese,  Mongolian  or  other  imported  pheasant) Jan.  1-Oct.  1. 

Dove All  the  year. 

Snipe,  siind-hiil  crane,  duck,  swan  (see  exception) Mar.  1-Sept.  1. 

Kxceptiun:  Goose,  t)rant,  or  other  waterfowl  on  Columbia  and  Snake 
rivers,  or  within  half  a  mile  of  their  shores,  in  Columbia,  Douglas, 
Franklin,Garfield,  Klickitat,  Kittitas,  Wallawalla,  Whitman,  and  Yakima 

counties All  the  j'ear. 

Goo:.!e,  brant  (except  ii.s  iTl)Ove) May  1-Sept.  1. 

Plover,  rail Mar.  1-Ang.  15. 

Went  Virginia  (1903): 

Deer  (except  spotted  fawn,  protected  all  the  year) Dec.  Id-Oct.  15. 

Squirrel,  rabbit Jan.  l-8ept.  15. 

Quail  or  Virginia  partridge Dec.  20-Nov.  1. 

Ruffed  grouse,  i>heasant,  pinnated  grouse  or  prairie  chicken,  wild  turkey Dec.  15-Oct.  15. 

Dove All  the  year. 

Woodcock Nov.  2-July  15. 

Snipe July  1-Mar.  1. 

Duck,  g(H»sc,  brant Apr.  1-Oct.  1. 


rt  Young  rabbits  or  hares  may  be  killed  or  captured  June  1-Aug.  1  In  Amelia  and  Charlotte  coun- 
ties, and  June  1-Oct.  15  in  Buckingham  and  Comberland  counties, 
ft  Wildfowl  can  not  be  hunted  on  Wednesdays  and  Saturdays  on  Back  Bay,  Princess  Anne  County 
oOn  Mercer  Island,  Lake  Washington,  game  animals  and  birds  are  protected  all  the  year. 
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Close  Sea^jiiiffor  (t'antc — C'ontiiiue^l. 
WiiicouAiii  ( 1898-1907 ) :  Cff^tr  j^c^mus. 

Door  (see  exceptions) IUh'.  l-Nov.  11. 

Exceptions:  Door  County,  5  years Until  Nov.  1 1 ,  1912 

Adams,  Brown,  Calumet,  Columbia.  Cniwford,  Dane,  Dodge,  Fond  du 
Lac,  Grant,  Green,  Green  Lake,  Iowa,  Jefferson,  Juneau,  Kcnoalia, 
Kewaunee,  La  Crosse,  Ijafayette,  Manitowoc,  Mar<iui»tte,  Milwau- 
kee, Monroe,  Outagamie,  Ozaukee.  Riiciue.  Richland,  Rcn-k,  Sauk, 
Sheboygan,  Vernon,  Walworth,  Washingt<.»n,  Waukesha,  Waushara, 

and  Winnebago  counties All  the  year 

Moose All  the  year. 

Squirrel  (gray,  black,  fox),  rabbit Mar.  1-iMfpt.  1. 

Quail,  pheasantg  (Chinese,  English,  Mongolian  j,  8  years L'ntil  Oct.  1,  VM'k 

Partridge,  woodcock,  snipe,  i>lover Dee,  l-.Sept.  1. 

Prairie  chicken,  grouse  in  Adam.s,  Barnm,  Burnett,  Buffalo,  Cliippewa,  Clark, 
Crawford,  Dodge,  Dunn,  Eau  Claire,  Grant,  Iowa,  Jackson,  Juneau.  Lafay- 
ette, Marquette,  Monroe,  Pepin,  Polk,  Portage.  Ricliland.  Ru«k,  Sawyer.  St. 

Croix,  Vernon,  Washburn,  Waushara,  and  Wood  counties Oct.  15-Oct.  1 

Prairie  chicken,  grouse  in  rest  of  State Until  Sept.  2, 1915 

Turtle  dove,  swan Ml  the  year. 

Rail  or  rice  hen,  duck,  coot  or  mud  hen Jan.  l-8ept.  1. 

Goose,  brant May  1-Sept.  1. 

"Wyoming  ( 1903-1907 ) : 

Deer,  elk,  antelope,  mountain  sheep Nov.  15-Sept.  15. 

Moose,  9  years Until  Sept  15, 191J. 

Quail  (bobwhite,  California,  Mexican),  Mongolian  pheasant,  •'>  ycai-s.. Until  Sept.  1, 1912. 

Partridge,  grouse,  prairie  chicken,  sage  chicken Sept.  15-Aiig.  1, 

Dove,  swan All  the  year. 

Snipe,  plover,  green-shank,  tatler,  goilwit,  curlew,  avcK-ct.  or  other   wader, 

duck,  goose,  brant May  1-Sept.  1. 

Alberta rt  (1906-7): 

Deer,  moose,  caribou Dec.  1-Xov.  1. 

Elk  or  wapiti Until  Nov.  1,  PJIO. 

.\ntelope Nov.  1-Oct.  1. 

Buffalo All  the  year. 

Mountain  sheep,  mountain  goat Until  Oct.  1,  l'J09. 

Grouse,  partridge,  prairie  chicken,  ptannigan,  pheasant  (except  KiigUsh) Until  Sept.  In,  19'.w. 

English  pheasant All  the  year. 

Crane,  .•*nipe,  .sandpiper,  plover,  ciirlew,  shore  bird,  rail,eo<u Jan.  l-^Scpt.  1. 

Duck,  goose,  swan Jan.  1-Aug.  2:1. 

British  Columbia ''  (1898-1905): 

Deer  (except  fawns),  sheep  {exci'i»l  ewes  and  lambs  i,  ifoat Dee.  l-V-Sept.  1. 

Fawns,  ewes,  and  lambs All  the  year. 

Bull  elk  or  wapiti,  bull  moose,  bull  caribou,  hare Jan.  1-Sept.  1. 

Females  and  young  of  elk,  moose,  and  caribou All  the  year. 

Quail,  English  partridge,  pheasant,  swan,  and  all  imi>orte<l  game  bir<li< All  the  year. 

Trouse,  prairie  chicken,  ptarmigan  (see  exception) Jan.  1-Sept.  1. 

RjtceptUm:  Grouse  a*"*^  ptarmigar   "-t*»  -•   •..♦'♦n.i,.  5,  \  1.^.  1-Sept.  l.'> 

->e,  plover    '  "•*'     <^       :cepti<'»"  Mar.  1-S<'pt.  1. 


.,<  '  T-',-fi^ri  <)f  t],^.  Province 


it' A.      I' 


1. 

Ilo 

u.iis.. 

— »o- 

tt,1*-.T.OtXt-^„,. 

-  '"ipa' 

''"*T. 

^X/' 

V.V.                  ' 

iW. 

WA  *    .  . 

'  Ak     %,M\Ji  II       .(X- 


-s\    jcasons.    Resident 

r-^,,?,^/*  u,.*  */ 's'»  niay  kill  deer  for 

•  free  miners  while 

Ai«\jiug  or  engineering 

-I  ,.ion  of  March  31, 1901,  the 

''^"ce  not  included  within 

^^  ■'    '-^  and  Grand  Forks 

"'  '•  »'*"!?  of  the 'Game 

-^_..  -,  ..  VA«    11  council:  In  the 

«**"'-  -vf     .   .     vK'tober  15, 1907;  in  the 

«.vw.         .         I...  .4,^1.^  are  protected  until  Sep* 

''»»^>        '"        <i  "^  »         »*»  c..w»n*M»  f/-»    uonntain  slicep 


23 

Clofte  SeaA07isfor  Oamc — Continued. 
(1902-1907):  CloBetetumu. 

De^,  elk  or  wapiti,  moose,  caribou  or  reindeer,  anteloi>e  or  cabri  (maleii) J>ec.  3*5-Dee.  1. 

Females  and  young  of  lorog^oiag  ^ieci«8  and  bison  or  Imffalo AU  the  year. 

Quail,  woodcock,  snipe,  sandpiper,  plover  ( except  upland  pk»ver)  Jan.  1-Aug.  1 . 

Gnmse,  paitridge,  prairie  chicken Nov.  1-Oct.  I. 

Dore All  they«ar. 

Pheasant,  5  years Uatii  Oct.  ] ,  1960. 

Cpland  ploiwer Jan.  1-July  1. 

Duck Dec.  1-Sept.  1. 

New  Brunswick  (1^9>i9e5): 

Decj,  moose,  caribou  (cow  and  calf  moose  and  cow  caribou  all  the  year) Dec.  1-Sept.  1'). 

rartri%e Dec.  1-Sept.  If.. 

Phoftsant. All  tliu  year. 

Woodcock,  snipe,  teal,  wood  duck,  dusky  or  black  duck,  goose,  brant Dec.  2-ficpt.  1. 

Shore  or  other  birds  on  beaches,  i<(lands,  or  lagoons  bordering  tidal  waters  of 

Northumberland  Strait,  Gulf  of  Rt.  Lawrence,  and  Bay  of  Ohaleur Jan.  1-Rept.  1. 

NevrfMOicllaMl  a  (1902-1906): 

Elk,  moose,  10  years Until  Jan.  1,  1912. 

Caribou  (except  in  a  special  region  near  Grand  Lake,  all  the  year) Feb,  1-Oct.  21.ft 

Ptannigaa,  willow  grouse  or  i)artridge,  any  grouse Jan.  12-Oct.  1. 

Snipe,  plover,  curlew,  or  "other  wild  or  migratory  birds  (except  wild  geese)".  Jan.  r2*Aug.  21. 
Nova  BcotU  (]iK)0-19(*7) : 

Deer,  caribou,  5  years * Until  Oct  1,191©. 

Moose  (see  exception) Dec.  1-Oct.  L 

Exception:  Cape  Breton  Island  until  Oct.  1, 1915.    Calf  moose  under  1  year.. 

All  the  year 

Harcisabbit Kar.  1-Nov.  1. 

Ruffed  grottte  or  purtridge  (see  exception) No%\  1-Oct.  I. 

RecejAkm:  Cape  Bretcn  Island  ruffed  grouse  and  spruce  partridge,  4  years. 

Until  Oct  1, 1911 
Spruce  partridge  [see  exception  al)ove),  sharp-tailed  grouse,  ptarmigan,  black- 
cock, capercailzie,  chukar  partridge,  pheasant,  woodcock,  snipe,  curlew, 

plover,  teal,  blue- winged  duck  (see  exception)  wood  duck Mar.  1-^pt.  1. 

Exceptian:  Cumberland  Co.  (blue-winged  duck) May  1-Sept  1 

Ontario  c  (1907): 

Deer  (young  protected  all  the  year) Nov.  16-Nov.  l.d 

Elk  or  wapiti All  the  year. 

Moose,  caribou,  or  reindeer  (see  exception) Nov.  16-Oct  I6.e 

Erceptioii:  Female  moose  and  young  moose  and  caribou All  the  year. 

Squirrel  (black  or  gray) Dec  2-Nov,  1. 

Hare/ Jan.  1-Oct  1. 

Quail,  wild  turkey Dec.  2=Nov.  1. 

Grouse,  phea.sants,  (M'airie  fowl,  partridge,  woodcock Dec.  16-Sept.  15. 

Capercailzie Until  Sept  15, 1909. 

Snipe,  plover,  rail,  other  sliore  birds  or  "waders" Dec.  16-Sept  I. 

Dove All  the  year.g 

Goose,  swan May  1-Sept.  15. 

Duck  and  other  waterfowl  (except  gcwsennd  swan) Jan.  1-Sept.  1. 

Prince  Bdward  IsUnd  (1906-1907): 

Hare,  rabbit Mar.  l-<Sept  1. 

Partridge Until  Oct.  1,1908. 

Wild  turkey,  j^over,  curlew Jail  1-July  1&. 


a  Stipendiary  magistrates  may  in  their  respective  districts  prohibit  destruction  of  hares  and  rabbits 
for  specified  terms. 

b  Except  Aug.  1-Oct  1. 

c  Lieutenant-governor  in  council  may  alter  close  seasons  in  region  north  and  west  of  French 
River,  Lake  Nipissing,  and  Mattawa  River,  and  in  the  vicinity  of  Rondeau  Park,  and  close  for  a 
definite  period  seasons  for  any  game  animal  or  nonmigratory  game  bird  whose  numbers  have 
diminished. 

d  Persons  who  put  or  breed  deer  on  their  own  lands,  and  their  licensees,  may  hunt  such  deer  Oct 
1-Nov.  16. 

<  South  of  the  Canadian  Pacific  R.  R.,  between  Mattawaand  the  Manitoba  boundary,  Nov.  16-Nov.  1 

/  Cottontail  rabbits  (wood  hares)  may  be  killed  during  close  season  when  damaging  trees  or  shrubs. 

9  Under  act  for  protection  of  insectivorous  birds.  Rev.  Stat«».  1897,  ch.  289,  sec.  3. 
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fiose  seasons  for  Game — Continued. 

Prince  Cklwai-d  l8lan<1  (1906-1907)— Continued.  CUm  Beawnit. 

Woodcock,  snipe Jan.  1-Sept.  1. 

Yellowlegs,  shore  and  other  birds  along  beaches  or  tidal  marshes,  teal,  black, 

or  bluewinged  duck Jan.  l-Aug.  20. 

Goose May  10-8ept.  15. 

Brant June  10-Oct.  1 . 

Quebec  (189»-1906): 

Zone.  1.  a  Deer,  moase  (see  exceptions) Jan.  1-Sept.  1. 

Exceptions:  In  Ottawa  and  Pontiac  counties Dec.  1-Oct.  1 

Cow  moose  and  young  deer  and  moose All  the  year 

Caribou  (young  protected  all  the  year) Feb.  1-Sept.  1. 

Hare Feb.  1-Dec.  1. 

Bear July  1-Aug.  20. 

Birch  or  swamp  partridge Dec.  15-Sept.  1. 

White  partridge  or  ptarmigan Feb.  1-Nov.  1. 

Woodcock,  snipe,  sandpiper,  plover,  tatler,  curlew Feb.  1-Sept.  1. 

Widgeon,  teal,  duck,  sheldrake Mar.  1-Sept.  "Lb 

Ztme  2,  Close  seasons  same  as  in  Zone  1,  except  as  follows: 

Caribou Mar.  1-Sept.  1. 

Hare Mar.  1-Oct.  15. 

Birch  or  swamp  partridge Feb.  1-Sept.  15. 

White  partridge  or  ptarmigan Mar.  1-Nov.  15. 

Saskatchewan  (^  (1905-7): 

Deer,  elk  or  wapiti,  moose,  caribou  (females  and  young  all  the  year) Dec.  15-Dec.  1. 

Antelope  (young  all  the  year) Nov.  15-Oct.  1. 

Buffalo All  the  year. 

Grouse,  partridge,  prairie  chicken,  ptarmigan Dec.  1-Sept.  15. 

English  pheasant All  the  year. 

Crane Jan.  1-Aug.  1. 

Snipe,  sandpiper,  plover,  curlew,  shore  birds,  rail,  c<x)t,  duck,  goose,  swan Jan.  1-Sept.  1. 

Unoi'sfanlzed  Territoriesd  (Keewatin,  etc.),  1894: 

Deer,  elk  or  wapiti,  moose,  caribou,  mountain  sheep,  mountain  goat Apr.  1-Dec.  l.c 

Musk  ox Mar.  20-Oct.  15. 

(trouse,  partridge,  prairie  chicken,  pheasant Jan.  1-Sept.  1. 

Duck,  goose,  swan Jan.  15-8ept.  1. 

Yukon/ (1901): 

Deer,  elk  or  wapiti,  moose,  caribou,  mountain  sheep,  mountain  goat,  musk  ox.  Jan.  1-Oct.  1. 

Bison  or  buffalo All  the  year. 

Grouse,  partridge,  prairie  chicken,  ptarmigan,  pheasant Jan.  15-Oct.  1. 

Snipe,  sandpiper,  crane,  duck,  goose,  swan June  1-Sept.  1. 

a  Zone  No.  1  comprises  the  whole  Province,  except  that  part  of  the  counties  of  Chicoutimi  and 
Saguenay  east  and  north  of  the  river  Saguenay.  Zone  No.  2  comprises  the  excepted  part  of  said 
counties. 

b  Inhabitants  of  Zone  2  and  Gaapo  County  may  take  these  birds  for  food  at  any  season  except 
June  1-Aug.  1. 

<7  Lieutenant-govemor-ln-council  mr"  •■-■♦"•nd  •'—>«»  seP'"^ns  over  current  year  within  limits  ou 
petition  of  6  game  guar'^'**'^" 

rf Indians,  inhabitant.., .         ** — ''"r.        '^-  -v-        ..--v^*"*'^  *n  need  of  food  exempt.    Goyemor 

n-council  ma:    '"'^i^  c"...-. 

«  Except  Jul 
Indians,  exi  ^   — ^.  '    "*ed  of  food  are  exempt. 
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SHIPMENT  OF  GAME. 

Shipment  is  the  most  important  feature  of  the  traffic  in  game.  It 
has,  likewise,  a  marked  effect  upon  the  perpetuation  of  game,  and 
when  permitted  without  limitation  is  a  great  factor  in  its  rapid 
destruction.  A  realization  of  this  fact  has  induced  many  of  the  States 
to  prohibit  export  of  all  or  certain  kinds  of  game  and  in  a  few  instances 
all  transportation  even  within  the  State.  The  subject  may  be  conven- 
iently considered  under  the  following  subheads:  ''Federal  laws,'' 
*' Marking  packages,'"  and  ''State  laws  prohibiting  expoil." 

FEDERAL  LAWS. 

Federal  laws  for  the  protection  of  game  comprise  the  statutes  regu- 
lating interstate  commerce  in  game  and  the  importation  of  birds  from 
foreign  countries  and  those  providing  for  the  protection  of  birds  and 
game  on  territory  under  the  immediate  jurisdiction  of  the  United 
k>tates. 

Tho3'  comprise:  (i)  The  Lacey  Act,  regulating  the  importation  of 
game  and  its  shipment  from  one  State  to  another;  (2)  the  tariff  act, 
imposing  duties  on  game,  skins,  and  feathers  imported  from  foreign 
countries;  (3)  the  act  regulating  the  introduction  of  eggs  of  game 
birds;  (4)  game  laws  of  the  District  of  Columbia,  Alaska,  and  the 
Indian  Territory,  and  (5)  provisions  for  protecting  birds  in  the 
National  parks,^  National  forests,  and  other  Government  reservations.. 
These  laws  are  more  fully  discussed  in  Bulletin  No.  16  of  the  Biolog- 
ical Survey,  entitled  "Digest  of  Game  Laws  for  1901"  (pp.  69-79). 
The  full  text  of  several  may  be  found  in  various  circulars  published 
by  the  Biological  Survey:  Circular  No.  29  (1900)  contains  the  Lacey^ 
act.  Circular  No.  34  (1901),  the  game  laws  of  the  District  of  Colum- 
bia, and  Circular  No.  42  (1904),  tne  Alaska  game  law,  with  regulations;, 
for  1904,  which  are  still  in  force. 

MARKING   PACKAGES. 

Section  4  of  the  Laccy  Act  reciuires  every  package  containing  gama- 
animals  or  birds  when  shipped  by  interstate  commerce  to  be  clearly 
marked  so  as  to  show  the  name  and  address  of  the  shipper  and  the^ 
nature  of  the  contents.  The  laws  of  Colorado,  Connecticut,  Louisiana^. 
Michigan,  Mississippi,  Montana,  Nebraska,  North  Carolina,  Ohio,. 
Oregon,  South  Carolina,  Wisconsin,  New  Brunswick,  and  Ontario- 
likewise  require  each  package  of  tish  or  game  to  bear  a  statement- 
indicating  the  contents.  Such  general  statements  as  "game"  or 
"birds"  are  not  sufficient  to  show  the  nature  of  the  contents;  the  kincT 
of  game  should  be  shown,  and  also  the  amou7it  in  the  package. 

Some  of  the  State  laws  are  very  explicit  on  the  subject  of  marking.. 
Nebraska  requires  all  packages  to  be  labeled  with  the  address  of  the 
consignor  and  the  amount  of  each  kind  of  game  contained  in  the 
package,   and   provides  a  line   of  $10   to  $50  for  omission  of  these 

«Tho  law  governing  the  Yellowstone  Park  prohibits  any  person,  or  any  staj?e, 
expreHH,  or  railway  company  from  receiving  for  transportation  animals,  birds,  or  fish 
taken  in  the  park,  under  a  i)enalty  not  exceeding  $300.     (28  Stat.  L.,  ch.  72,  sec.  4.^ 
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details.  Ohio  and  North  Carolina  have  similar  requirements.  Mich- 
igan requires  all  packages  of  game  to  be  plainly  marked  on  the  outside 
with  the  names  of  the  consignor  and  consignee,  the  initial  point  of 
billing  and  destination,  and  an  itemized  statement  of  the  quantity  of 
game  contained  therein.  South  Caix)lina  requires  the  names  erf  con- 
signor, consignee,  and  owner,  and  a  description  of  the  oontents. 
Wisconsin's  requirements  are  similar,  and  heavy  penalties  are  provided 
for  violation.  Mississippi  directs  that  the  package  bear  the  names  of 
consignor  and  consignee  and  an  itemized  statement  of  the  species  of 
game,  and  further  pi^ovides  that  the  contents  must  be  packed  so  as  to 
be  readily  seen.  In  Louisiana  and  Ontario  packages  must  also  be 
made  so  as  to  show  the  contents,  besides  bearing,  on  the  outside,  a 
description  of  the  contcMits  and  the  names  and  addresses  of  owners. 
Several  States  require  big  game  and  game  birds  carried  b}'  spoi*tsmen 
to  be  marked  with  the  owner's  name,  shipped  as  baggage,  and  trans- 
ported open  to  view. 

Railroad  and  express  eomimnies  should  call  the  attention  of  tiieir 
agents  to  these  provisions,  aiid  insist  that  all  packages  be  properly 
marked  before  shipment.  In  Ncbi-aska,  South  Carolina,  and  Wis- 
consin cx)mmon  carriers  are  prohibited,  under  hejivy  jienalties,  from 
receiving  consignments  of  game  not  properly  lal>eled.  In  Texas  they 
may  examine  suspected  packages,  and  in  Arkansas  they  may  cause 
them  to  be  openea  when  necessary,  and  may  refuse  packages  supposed 
to  contain  iish  or  game  for  export.  In  Michigan  and  Wisconsin 
packages  of  tisli  or  game  may  be  broken  open  by  game  wardens,  and 
if  not  properly  marked  may  be  confiscated. 

STATE  LAWS  PBOHIBITING  EXPORT. 

Since  the  constitutionality  of  the  Connecticut  statute  prohibiting 
export  of  certain  game  was  established  by  the  Supreme  Court  in  1896* 
nonexport  laws  have  been  generally  adopted,  and  at  the  present  time 
every  State  prohibits  the  export  of  certain  kinds  of  game.  (See  fig. 
1,  p.  33.)  In  some  States  sportsmen  are  allowed  to  carry  a  limited 
amount  of  game  out  of  the  State  under  special  restrictions,  and  excep- 
tions to  the  laws  i)rohibiting  export  are  also  made  in  the  case  of  birds 
and  animals  intended  for  propagation. 

Restrictions  on  shipment  from  the  State  have  now  become  so  strin- 
gent that  all  the  States  and  Territories  west  of  the  Mississippi  River 
^xcept  two  prohibit  export  of  all  game  protected  by  local  laws.     Of 
the  two  exceptions,  Iowa  prohibits  export  of  all  game  but  shore  birds, 
lud  Wyoming  export  of  certain  species.     East  of  the  Mississippi  sim- 
.ar  laws  are  m  force  in  nearly  all  of  the  States  north  of  the  Ohio  and 
^ntr>n)or»  rivers,  and  also  in  Alabama,  Mississippi,  Tennessee,  Virginia, 
'     '    "^ivainia.     The  export  of  most  if  not  all  protected  game 
-»'  '■      he  State  is  prohibited  in  all  these  States  except  Massa- 

.^vr  -     ^i*v,ue  Island,  Connecticut,  New  Jersey,  Delaware,  Maryland, 
•  Ill_-v/is,  and  in  these  export  of  ceiiain  kinds  of  game  is  illegal. 
>eer  can  be  lawfully  exported  from  only  six  States — Delaware 
viierethey  do  not  occur),  Georgia,  Kansas,  Kentucky,  North  Caro- 
i»^n,  and  Ohio.     The  export  of  deer  hides  is  prohibited   by  special 
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S revisions  in  the  laws  of  Alaska,  California,  Florida,  Wyoming, 
British  Columbia,  and  Ontario;  Wisconsin  limits  the  export  of  green 
hides  to  the  period  from  November  13  to  December  3  of  each  year; 
Washington  and  British  Columbia  prohibit  killing  deer  for  hides; 
Oregon  makes  all  hunting  for  hides  dependent  on  permission  of  the 
State  game  and  forestry  warden;  and  New  Brunswick  and  Newfound- 
land allow  shipment  of  green  hides  only  under  license. 

Among  game  birds  the  most  general  prohibition  is  that  of  the 
export  of  quail,  which  is  now  in  force  in  every  State  and  Territory, 
with  two  exceptions.  In  one  of  the  excepted  States,  Wyoming,  quail 
do  not  occur;  in  the  other,  Maryland,  several  counties  prohibit  their 
export.  A  number  of  States  permit  imported  birds  to  be  exported, 
how^ever,  and  Colorado,  Illinois,  and  Montana  allow  quail  to  be  shipped 
from  the  State  under  permit.  Besides  these  exceptions,  23  States, 
including  Oregon  (see  table),  permit  nonresident  hunters  to  take  a 
limited  number  of  birds  out  of  the  State;  Maine,  Montana,  South 
Dakota,  Vermont,  Virginia,  Wyoming,  British  Columbia,  and  New 
Brunswick  grant  the  same  privilege  to  resident  hunters. 

Special  attention  is  called  to  the  following  table,  which  contains  a 
list  of  the  game  prohibited  from  export  by  each  State  and  Territory: 

Export  of  Game  ProhihtteiJ. 
Alabama: 

Deer,  squirrel,  quail  or  partridge,  ruffed  Krouw  or  pheasant,  imported  pheasant  or  other  imported 
game  bird,  wild  turkey, dove,  rail,  coot  or  mud  hen,  wotHletH'k,  snipe,  f^nndpiper,  eurlew,  shore 
birds,  duck,  poo^^e,  brant,  swan. 

Except ioNs:  Nt»nre.sident  licensee  may  lake  witli  him  or  have  carried  to  him,  openly,  game 
lawfully  killed  by  him.    State  game  and  fish  commissioner  may  iwue  permit  to  any  perwin 
to  capttire.  kill,  or  export  game  birds  at  any  time,  dead  or  alive,  for  scientific  or  propagating 
purposes:  fee  $1. 
Alaska: 

Deer,  moose,  caribou,  mountain  sheep,  mountain  gout,  wild  birds  or  any  parts  thereof. 

Ej-C€j}iioii:  Rpecimen.s  an«l  trophies  may  be  exporifd  under  restrictions  imposed  by  the 
Secretary  of  Agriculture." 
Ariroiia: 

Deer,  elk,  anteloiH^,  sheep,  goat,  quail.  lM>bwhite,  pariridge,  grouse.  plteH'<tint,  wihl  turkey,  snipe, 
rail,  duck,  goose,  brant. 
ArkantiaH: 

All  game  except  rabbits,  which  laiL-^t  be  shipped  open  to  view. 
Califurnia: 

Deer,  deerskins,  quail,  jiartridge.  grouse,  prairie  chicken,  sage  hen,  pheasant,  dove,  wild  pigeon, 
sliore  binls.  plover,  snipe,  rail,  curlew,  ibis.  duck. 
Colorado: 

Deer,  elk,  antelope,  bison,  buffalo,  sheep,  quail,  partridge,  grouse,  ptarmigan,  prairie  chicken, 
sage  chicken,  pheasant,  wild  turkey,  dove,  pigeon,  snipe,  curlew,  crane,  duck,  goose,  brant, 
swan,  waterfowl. 

£xr(ption:  Game  may  be  exported  under  permit  from  game  commitKloncr  If  permit  be 
attached  and  j>:ickage  plainly  marked  so  as  to  show  nature  of  contents.    The  following  fees 
are  charge<l  f«»r  export  permits;  Elk,  $10:  deer,  $•'»;  antelope,  $•'>. 
Conuecticut: 

Quail,  ruffed  grouse,  woo<lcock. 
Delaware: 

Rabbit,  (luail.  partridge.  W(.»odcwk  (nonresidents  also  pn)hlbited  fn>m  Khippiug  English  snii>e). 
Florida: 

Deer,  deer  hides,  quail  or  partridge,  wild  turkey  from  connty. 
Georgia: 

Quail  or  partridge. 


a  See  Circular  No.  42,  liiological  Survey,  L-.  S.  Dei»aitment  of  Agricultun*,  1904. 
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Idaho: 

Deer»  elk,  moose,  caribou,  antelope,  buffalo,  mountain  sheep,  mountain  goat,  quail,  partridge 

grouse,  prairie  chicken,  sage  hen,  Mongolian  pheasant,  dove,  plover,  snipe,  duck,  goose,  swan. 

Exception:  Any  hunter  may  export,  under  hunting  license,  animals  lawfully  taken;  but 

each  shipment  must  be  accompanied  by  a  sworn  statement  of  number  and  date  of  license  and 

fact  that  game  was  not  procured  contrary  to  law. 

IlUnois: 

Squirrel,  quail,  ruffed  grouse,  pinnated  grouse,  prairie  chicken,  pheasant,  wild  turkey,  duck, 
goose,  brant,  taken  In  the  State. 

Exception:  Game  may  be  exported  under  license  from  the  State;  nonresident  may  take  from 
State  60  birds  killed  by  himself,  if  carried  openly  for  inspection. 
Indiana: 

Deer,  quail,  grouse,  prairie  chicken  pheasant,  wild  turkey,  woodcock,  duck,  goose,  brant,  and 
other  waterfowl. 

Exceptixm:  Nonresident  may  take  from  State  15  birds  killed  by  himself,  if  carried  openly  for 
inspection,  together  with  nls  license,  or  45  if  he  has  hunted  for  3  or  more  daj^  consecutively. 
Indian  Territory: 

"  Every  person  other  than  an  Indian  who  hunts,  traps,  takes,  or  destroys  any  game  ejcceptfor  sub- 
sistence in  the  Indian  countiT/,  shall  forfeit  all  traps,  guns,  and  ammunition  in  his  possession,  and 
shall  be  liable  in  addition  to  a  penalty  of  $500."    (Rev.  Stat.  U.  8.,  1878,  sec.  2187.) 
Iowa: 

Squirrel,  quail,  ruffed  grouse,  pinnated  g  rouse,  prairie  chicken,  pheasant,  wild  turkey,  woodcock 
duck,  goose,  brant. 

Exception:  Nonresident  may  take  from  State  not  more  than  25  game  birds  or  animals  killed 
by  himself,  if  carried  openly  for  inspection. 
Kansas: 

Quail,  partridge,  grouse,  prairie  chicken,  phea.sant,  dove,  plover,  du<k,  goose,  brant. 
Kentucky: 

Quail,  partridge,  grouse,  pheasant,  wild  turkey,  killed  in  the  State. 
Lrf>ul8iana: 

Deer,  squirrel,  quail,  prairie  chicken,  wild  turkey,'  dove,  grosbec,  woodcock,  snipe,  surf  bird, 
chorook,  sandpiper,  plover,  tatler,  curlew,  papabotte  (upland  plover),  rail  (mud  hen) ,  gallinule, 
coot  (poule  d'eau),  duck,  goose,  brant,  swan,  taken  in  the  State. 
Exception:  A  sportsman  may  carry  with  him  out  of  the  State  1  deer  and  12  birds  of  each  kind. 
Maine: 

Deei-,  moose,  quail,  ruffed  grouse,  pheasant,  capercailzie,  black  game,  plover,  woodcock,  snipe, 
sandpiper,  wood  duck,  dusky  or  black  duck,  toal,  gadwall  or  gray  duck,  mallard,  widgeon  or 
baldpate,  shovcler,  pintail  or  sprigtail,  redhead,  scaup  or  greater  bluebill,  lesser  scaup  or  lesser 
bluebill,  golden-eye  or  whistler,  buffle  head,  ruddy  duck  or  broadbill. 

Exceptions:  A  resident  of  the  State  may  export  1  deer  in  a  season  if  open  to  view,  tagged  to 
show  name  and  address  of  owner  and  accompanied  by  him,  and  under  shipping  license  1 
moose,  6  partridges,  10  woodcock,  omd  10  ducks  lawfully  killed  by  himself.  A  nonresident  may 
export  under  hunting  license  1  moose  and  2  deer  lawfully  killed  by  himself;  and  may  take 
home  10  partridges,  10  ducks,  and  10  woodcock.  Any  person  may  export  a  pair  of  game  birds 
under  a  special  60-eent  license. 
Maryland:  County  provisions,  as  follows: 

Allegany— Quail,  pheasant,  wild  turkey,  woodcock. 

Anne  Arundel— Squirrel,  rabbit,  quail,  partridge,  pheasant,  woodcork,  snipe,  plover  from  county. 
Baltimore— Partridge,  pheasant,  woodcock 

Calvert — Rabbit,  partridge,  woodcock  from  county  (for  sale,  barter,  or  trade), 
'^'xroline — Rabbit,  quail,  partridge,  woodcock  from  county. 
./.— hogtcr- Squirrel,  rabbit,  quaii,  partridge,  woodcock,  dove. 

'^^^'^'Aioii:  Twelve  quail  or  partridges,  6  squirrels,  rabbits,  woodcock,  and  doves  may  be 
iiM^s.^.  out  of  the  county  as  personal  baggage,  if  carried  openly  and  not  intended  for  sale, 
crick— Squirrel,  partridge,  pheasant,  woodcock  from  county. 
. I— Squirrel,  rabbit,  and  all  birds  from  county  (for  sale,  except  under  license), 
iontgomery— Partridge,  phey«">'      wild  turkey  from  county  (for  fsale). 
»ueen  Anne— Rabbit, '""     "'  ,.        odcock  from  county  (for  sale). 

'"•'•"'rset— S'  •*    -.1  -^»"  <         "rtridge,  pheasant,  dove,  woodcock,  duck,  goose  from  county, 

.wiling*"'  '•rtridge  r»>-^"-or.t.  wild  turkey  from  county  (for  sale). 

'">»"*  -••s/^r-  " '"^" Tit '-^^ -considered  as  one  territory. 

"*•'•»'       ..„  w. ,  ..vx/v.^.^-—     n  .Ml*.    L-jb — X      VI  jr  gniue  ii.>.6ally  taken  in  the  State. 

,^/.^.. .,  ^^■nTfie{,\nn^  mt<t-     *plrf     ■  Simla 'xi       ^<  fV^n  m^t^  linder  his  hUPM"6  UnenHfl- 
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Michigan: 

Deer,  elk,  moose,  caribou,  squirrel,  quail,  partridge,  ruffed  grouse,  prairie  chicken,  spruce  hen, 
Manitoba  grouse,  ptarmigan,  Mongolian  or  English  pheasant,  wild  turkey,  dove,  pigeon,  snipe, 
plover,  woodcock,  duck,  goose,  brant,  and  other  wild  waterfowl. 

Exceptions:  (1 )  Game  consigned  to  a  point  within  the  State  may  be  transported  outside  the 
State  if  necessary  to  reach  destination. 

(2)  Nonresident  licensee  may  take  out  1  deer  under  permit  from  State  warden. 

(3)  Landowners  and  members  of  clubs  owning  game  preserves  may  ship  during  open  season 
under  a  $10  permit  from  State  warden  50  ducks  or  other  migratory  birds  lawfully  killed  by 
them  on  their  own  i^remiscs. 

Minnesota: 

Deer,  elk,  moose,  caribou,  hide  or  horns  thereof,  quail,  partridge,  ruffed  grouse,  prairie  chicken, 
pinnated  grouse,  sharp-tailed  or  white-breasted  grouse,  ringneck  or  English  pheasant,  dove, 
snipe,  duck,  goose,  brant,  or  any  aquatic  fowl. 

Exception:  Nonresident  licensee  may  ship  in  open  season,  under  his  license  coupons,  to  his 
residence,  1  deer  and  25  birds  lawfully  taken  by  himself. 
MirtHissippI: 

Deer,  bear,  quail  or  partridge,  wild  turkey,  dove,  plover,  tatler,  chorook,  grosbec,  coot  (poule 
d'eau),  rail  (mud  hen),  duck,  goose,  swan,  brant. 
MiHMOuri: 

Deer,  squirrel,  quail,  pinnated  grouse,  prairie  chicken,  ruffe<l  grouse,  pheasant,  wild  turkey,  dove, 
woodcock,  snipe,  plover,  duck,  goose  from  county  : 

Exceptions:  Any  person  may  take  1  deer,  2  wild  turkeys,  25  quail,  and  25  ducks,  lawfully 
killed  by  him,  to  his  residence  by  the  usual  manner  of  travel.    Deer  or  elk  from  private  pre- 
5K;r\'es  may  be  exported  dead  or  alive  under  a  special  50-cent  permit  from  th<i  county  game 
warden. 
Montana: 

IH'tT,  elk,  moose,  buffalo,  raountain  sheep,  mountain  goat,  quail,  pheasant  or  partridge,  prairie 
chicken,  fool  hen,  sage  hen,  grouse,  Chinese  pheasant,  duck,  goose,  brant,  swan. 

Exception:  Game  lawfully  killed  may  be  exported  during  the  open  season  if  accompanied 
l-y  the  owner,  and  when  shipped  by  resident  of  State,  by  permit  from  State  game  and  fish 
warden,  or  when  shipped  by  nonresident  of  State,  by  hunting  license;  total  shipment  under 
one  license  not  to  exceed  number  allowed  to  be  killed  in  one  season;  all  packages  to  be 
plainly  labeled  to  show  nature  of  contents. 
NebraHka: 

Deer,  elk,  antelope,  quail,  partridge,  pheasant,  grouse,  ptarmigan,  prairie  chicken,  sage  chicken, 

wild  turkey,  pigeon,  dove,  snipe,  plover,  yellowlegs,  curlew,  crane,  duck,  goose,  brant,  swan. 

Exception:  Nonresident  may  ship  50  birds  out  of  State  under  hunting  license,  but  must  give 

common  carrier  invoice  of  number  and  kind  of  birds,  must  have  details  of  shipment  marked 

on  license,  and  must  accompany  the  shipment. 

Nevada: 

Deer,  elk,  antelope,  caribou,  mountain  sheep,  mountain  goat,  quail,  grouse,  pheasant,  sage 
chicken,  prairie  chicken,  dove,  snipe,  plover,  wcKXicock,  curlew,  sandhill  crane,  duck,  goo«»e. 
New  HampHhire:  a 

Elk,  moose,  caribou,  quail,  partridge,  ruffed  grouse,  pheasant,  woodcock,  Wilson  snipe,  dove, 
plover,  yellowlegs,  sandpiper,  rail,  duck  (except  sheldrake),  and  all  "beach"  birds. 

Exception:  Nonresident  may  export,  under  his  hunting  license,  2  deer  and  12  birds,  carried 
open  to  view,  on  notice  of  number  and  kind  to  the  commissioner  who  issued  the  license. 
New  Jersey: 

Hare,  rabbit,  squirrel,  quail  or  partridge,  ruffed  grouse  or  pheasant,  pinnated  grouse,  English 
pheasant,  ringneck  pheasant,  woodcock. 

Exception:  English  or  ringneck  pheasants  killed  on  preserves  established  prior  to  April  15, 
1903,  may  be  exported  from  the  State. 
New  Mexico: 

Deer,  elk,  antelope,  mountain  sheep,  native  or  crested  quail,  bobwhite  quail,  partridge,  mountain 
grouse,  prairio  chicken,  pheasant,  ptarmigan,  wild  turkey,  turtle  dove,  wild  pigeon  for  market. 
New  York: 

Game  or  birds  taken  in  the  State,  including  deer  (excepting  head,  feet,  and  skin),  elk,  antelope, 
moose,  caribou,  squirrel,  hare,  rabbit,  quail,  grouse,  Mongolian  and  English  pheasants,  plover, 
Wilson  or  English  snipe,  woodcock,  curlew,  shore  birds,  rail,  mud  hen,  gallinulc,  water 
chicken,  duck,  goovc,  brant,  or  swan. 


oHlue  Mountain  Forest  Association  permitted  to  ship  deer,  elk,  and  moose  killed  in  its  pre«crvc. 
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North  Carolina: « 

Quail,  i>artri(lge,  pheasant,  gronso,  wild  ttirkey,  snipe,  shore  or  beach  bird,  woodcock,  taken  in 
State. 

Exception:  Nonresident  iiiay  take  out  of  State  inider  hi.*<  hunting  license  50  quail  (partridges), 
12  grouse,  2  turkeys,  and  50  beach  birds  or  snipe  in  a  season. 
North  Dakota: 

Deer,  elk,  moose,  caribou,  antelope,  buffalo,  mountain  sheep,  quail,  ruffed  grouse,  prairie  chicken, 
pinnated  grouse,  sharp-tailed  grouse,  English  or  Chinese  pheasant,  woodcock,  crane,  duck, 
goose,  brant,  swan. 
Ohio : 

Squirrel,  quail,  ruffed  grouse  or  pheasant,  Mongolian  pheasant,  English  or  ringneck  pheasant, 
dove,  woodcock,  plover,  snipe,  shore  birds,  rail,  duck,  goose,  swan,  coot,  mud  hen. 

Exception:  Nonresident  may  take  with  him  from  State  under  his  hunting  license  50  animals 
and  birds. 
Oklahoma : 

Deer,  antelope,  quail,  grouse,  prairie  chicken.  iini»orte<l  jiheasant,  wild  turkey,  dove,  plover. 
Oreg;ou: 

Deer,  antelope,  elk.  moose,  mountain  sheep  (or  hides  of  said  animals),  quail  or  bobwhite,  Eng- 
lish or  gray  ]>artridge.  capercailzie,  moor  hen,  grouse,  sage  hen,  pheasant;  Mongolian,  silver, 
golden,  copper,  green  Japanese,  and  Reeves  pheasants:  prairie  chicken,  wild  turkey,  woodcock, 
rail,  upland  plover,  duck,  goose,  swan,  or  other  wildfowl. 

Exception:  Any  citizen  of  Washington  may  take  one  day's  bag  with  him  out  of  the  State. 
Pennsylvania: 

Deer,  rabbit,  hare,  i«quirrel,  quail,  partridge,  grouse,  pheasant;  English,  Mongolian,  or  Chinese 
pheasjint;  wild  turkey,  reedbird,  plover,  woodcock,  rail,  web- footed  wildfowl,  taken  in  State. 
Kliodei  iHland: 

Quail,  ruffed  grouse,  woodcock. 
South  Car<»lina: 

Deer,  <iuail,  partridge,  groiu^e,  pheasant,  wild  turkey,  woodcock,  snipe,  and  other  game  birds  or 
animals. 

Errrption:  Licensee  may  carry  openly  in  his  hand  2  deer.  50  partridges,  12  ruffed  grouse, 
i  wild  turkeys,  50  beach  birds,  50  wild  ducks  and  geese  in  a.«eason. 
Soutti  I>akota : 

Deer,  elk,  antelope,  buffalo,  mountain  sheep,  quail,  ruffed  grouse,  prairie  chicken,  pinnated 
grouse,  sharp-tailed  grouse,  plover,  curlew,  woodcock,  crane,  duck,  goo-^e,  brant. 

Exception:  Two  deer,  1  elk,  1  buffalo,  1  mountain  sheep,  and  nd  more  than  15  birds  not 
intended  for  commercial  pnri>o.se8  may  be  shipped  in  oiwu  view  during  open  season  and  3 
days  thereafter,  when  tagged  and  accompanied  by  owner;  and  in  the  case  of  big  game,  a 
certificate — good  for  5  days— that  such  game  was  lawfully  killed  must  be  obtained  from  a 
justice  of  the  iK?ace  and  given  to  the  carrier. 
TeiineHMee: 

All  State  game,  viz:  Deer,  squirrel,  quail,  partridge,  gnnise,  prairie  chicken,  pheasant,  wild 
turkey,  marsh  blackbird,  dove,  meadowlark.  n»bin,  plover,  snipe,  woodcock,  sandpiper,  tatler, 
willet,  curlew,  godwit,  avocet,  rail,  cc>ot,  mud  hen,  duck,  goose,  swan,  brant. 

Exception:  Nonresident  may  take  with  him  fnun  the  State  60  ducks  or  30  head  of  other 
g^ame,  but  must  present  to  some  officer  or  employee  of  common  carrier  his  hunting  license 
and  sworn  statement  that  his  game  is  not  for  sale  and  will  not  be  sold. 
—"•^xnH: 

.11  wild  animals,  wild  birds,  and  wild  fowl  found  in  the  State,  including  deer,  antelope,  moun- 
•»'m  sheep,  <iuail  or  partridge,  r-''i-«   pinnated  grouse  or  prairie  chicken,  Mongolian  or 
'•'"h  r'-".e.^rit,  wiU^   uri-  X      ^  -'^^ou,  plovcr,  sn'»  '•  '-^''ksnipe,  cu^'ew,  duck,  goose. 
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Virginia: 

Deer,  venison,  quail  or  partridge,  pheaaant  or  grouse,  wild  turkey,  woodcock,  plover,  snipe,  sand- 
piper, surf-bird,  curlew,  willet,  tatler,  rail  (except  sora),  mud  hen,  galUnulc,  waterfowl. 

Exccptious:  During  open  season  nonresident  may,  under  his  hunting  license,  take  with  him 
out  of  the  State,  or  as  baggage  on  the  same  conveyance,  1  deer,  60  quail  or  partridges,  10 
pheasants  or  grouse,  8  wild  turkeys,  SO  waterfowl,  and  25  of  each,  or  100  in  all,  of  plover,  snipe, 
sandpipers,  wlllcts,  tatlors,  and  curlew,  if  killed  or  captured  by  himself,  and  shipped  open  to 
view  and  plainly  labeled  with  his  name  and  address.  Any  citizen  of  State  may  Ehip  from 
the  State,  as  a  gift  and  not  for  sale  (which  fact  must  be  stated  on  shipping  tag),  1  deer,  18 
quail  or  partridges,  6  pheaf^ants,  3  wild  turkeys,  and  12  waterfowl,  if  open  to  view  and  plainly 
labeled  with  names  and  addresc^es  of  donor  and  donee,  and  number  of  each  kind  of  bird  so 
shipped. 
Watihingtoii: 

Deer,  elk,  moose,  caribou,  antelope,  mountain  sheep  or  goat,  quail,  partridge,  grouse,  prairie 
chicken,  sage  hen,  pheasant,  ptarmigan,  plover,  rail,  sandhill  crane,  snipe,  duck,  goose,  brant, 
swan  or  any  other  game  animal  or  bird  of  the  State,  including  introduced  bobwhite,  California 
valley  qmiil,  mountain  quail,  and  Old  World  pheasants. 

Exaptwn:  Nonresident  may  export  one  season's  limit  of  big  gamt)  and  one  day's  bag  limit 
of  birds  under  his  hunting  license,  if  accompanied  by  affidavit  that  the  game  was  killed  by 
him  and  is  not  for  sale. 
AVe8t  Virfi^uia: 

Deer,  quail,  pheasant,  ruffed  grouse,  wild  turkey. 
TriKconsiii : 

r>ecr,  quail,  partridge,  grouse,  prairie  chicken,  pheasant,  Mongolian,  Chinese,  or  English  phea»* 

ant,  dove,  plover,  snipe,  woodcock,  rail,  wild  duck,  goose,  brant,  swan,  or  other  aquatic  fowl. 

Kccrption:  During  open  season  nonresident  may  take  out  of  State  under  his  hunting 

license,  in  personal  possession  or  as  baggage  or  express,  accompanying  same  to  State  line, 

1  deer  and  not  more  tluin  80  game  animals  and  birds  of  all  kinds,  provided  packages  are 

plainly  marked  so  as  to  show  the  names  and  addresses  of  sliipper  and  consignee  and  numtx^r 

of  each  hind  of  game,  and,  in  cose  of  deer,  have  proper  coupons  attached. 

Wjoniing: 

Deer,  elk,  nioose,  antelope,  mountain  sheep,  or  green  liides,  teeth,  or  horns  of  any  of  said 
animuKs. 

ExccpUoHs:  Smithsonian  Institution  or  other  well-known  scientific  institutions  may  exftort 
any  game  animals  or  birds,  under  permit  of  State  game  warden;  mounted  heads  and  stuffed 
F.pecimens  may  be  shipped  out  of  State. 

Export  of  1  hide,  1  scalp,  1  head,  and  1  pair  of  tusks  of  any  big  game  except  moose,  per- 
mitted upon  affidavit  that  they  were  taken  from  animals  lawfully  killed  and  the  payment 
of  25  cents  to  the  justice  of  the  peace  of  precinct  where  affiant  lives  and  attachment  of  tho 
tag  issued  by  him;  and  a  nonresident  (or  resident,  when  necessary  to  cross  territory  of 
another  State  to  reach  his  home)  may  export  under  his  hunting  license  carcasses,  heads, 
antlers,  scalps,  skins,  and  teeth  of  any  animals  lawfully  killed. 
Alberta: 

Deer,  elk,  moose,  caribou,  buffalo,  sheep,  goat,  antelope,  grouse,  prairie  chicken,  pheasant,  ptar- 
migan, snipe,  sandpli)er,  plover,  curlew,  shore  bird,  rail  coot,  cnine,  duck,  goose,  swan. 

Exceptions:  Commissioner  of  Agriculture  may  grant  permits  to  export  for  propagation  for 
public  parks,  zoological  gardens,  or  scientific  purposes  one  pair  of  each  species  of  big  game 
and  game  birds  upon  payment  of  ¥5  fee.  The  holder  of  a  general  nonresident  Uoense  may 
take  with  him  out  of  the  Province  as  trophies,  heads,  skins,  and  hoofs  of  big  game  legally 
killed  by  him. 
British  Colnmbia: 

Deer,  elk,  niooiNe,  caribou,  mountain  sheep,  mountain  goat,  hare,  quail,  partridge  (English), 
pheasant,  grouse,  prairie  chicken,  ptarmigan,  snipe,  plover,  duck,  swan. 

Exception:  Heads,  horns,  and  skins  of  big  game  lawfully  killed  by  the  shipper  may  be 
shipped  under  his  hunting  license. 
Manitoba: 

Deer,  elk,  mooee,  caribou,  antelope,  quail,  grouse,  partridge,  prairie  chicken,  pheasant,  fdover, 
snipe,  sandpiper,  woodcock,  duck. 

Exception:  Minister  of  agriculture  and  immigration  may  issue  permit  to  export  heads  and 
skins  of  2  of  each  species  of  animal  and  all  game,  except  grouse,  prairie  chicken,  and  par- 
tridge, and  not  more  than  100  geese  and  swans,  or  60  ducks. 
]Kew  Brunswick:  <> 

Deer,  moose,  caribon,  or  any  portion  thereof;  partridge,  pheasant,  woodcock,  snipe,  wood  duck, 
dusky  (black)  duck,  teal,  goose,  brant. 

Exception:  Surveyor-general  may  Issue  special  license  to  export  game  alive  or  dead. 


«  Except  in  the  case  of  partridge  the  prohibition  applies  only  to  common  carriers. 
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Export  of  dame  Pi'ohibited — Continueil. 

Newfouxidland: 

Caribou  (antlers,  beads,  or  skins),  or  partridge,  willow  or  other  grouse  for  sale. 

Exceptions:  Mimister  of  marine  and  fisheries  may  issue  special  licenses  to  export  game  for 
breeding  or  scientific  purposes.    Nonresident  may  export  3  stag  caribou  under  hunting  license 
and  export  permit;  resident  may  export  antlers,  head,  or  skin  of  caribou  under  export  permit; 
but  not,  in  either  case,  for  sale. 
Mova  Scotia: . 

Red  deer,  American  elk,  moose,  moose  skin,  caribou,  caribou  skin,  hare,  rabbit,  qnail,  Canada 
grouse  (spruce  partridge),  rufTed  grouse  (birch  partridge),  pheasant,  blackcock,  capercailzie, 
ptarmigan,  sharp-tailed  grouse,  woodcock,  snipo,  plover,  curlew,  ycllowlega,  beach  birds,  all 
waders  and  sandpipers,  blue-winged  duck,  teal,  wood  duck,  American  scoter  (black  ooot),sarf 
scoter  (sea  coot),  American  eider,  king-eider,  harlequin  duck,  old  squaw,  whistler,  American 
scaup  duck,  lesser  scaup  duck  (bluebill),  white-winged  coot,  American  widgeon,  gannet, gooee, 
brant,  heron,  bittern,  loon,  gull,  least  tern,  stormy  petrel. 

Excepiionfc  Holder  of  general  licen.-^e  may  take  with  him,  out  of  Province,  the  mounted 
head  and  remainder  of  the  carcass  of  any  moose  lawfully  shot  by  himself;  and  mounted 
heads  and  dressed  skins  or  live  mammals  or  birds  for  propagation  may  be  exported  under 
permit  from  Provincial  sccretarj'. 
Ontario: 

All  wild  game  animals  and  birds. 

Exc(ption8:  1  bull  moose  and  1  bull  cari]x)u  or  head,  skin,  or  parts  thereof,  between  October 
15  and  December  1,  and  2  deer,  head,  skin,  or  part  thereof,  in  November,  and  100  ducks  may 
be  exported  under  nonresident  hunting  license,  if  shipping  coupon  and,  if  required,  affidavit 
of  lawful  killing,  be  attached  and  contents  of  packages  be  open  to  view. 
]*rince  Kilward  Island: 

All  game  excejit  geese  and  brant. 

Exception:  Nonresident  licensee  nuiy  carry  out  of  Province  12  ]>irds  killed  by  himself. 
Quebec: 

Deer,  moose,  caribou,  or  parts  thereof,  except  under  permit  from  minister  of  colonization,  mines, 
and  fisheries  (fee  not  to  exceed  So,'  and  under  tags  attached  to  nonresident  licenses.  * 

SuHlcatclie  wan : 

Deer;  elk,  moose,  caribou,  buffalo,  sheep,  goat,  antelope,  grouse,  prairie  chicken,  |>hea8ant, 
ptarmigan,  snipe,  sandpiper,  plover,  curlew,  shore  bird,  rail,  coot,  crane,  duck,  goose,  swan. 
Exceptions:  Commissioner  of  agrl(;ulture  may  grant  permits  to  export  for  propagation  for 
public  parks  and  zoological  gardens  or  scientific  purposes  1  pair  of  each  species  of  big  game 
and  game  birds  ujKjn  paymcntof  $5,  or  a  specified  number  on  application  of  another  Province 
or  State.  The  holder  of  a  general  nonresident  license  may  take  with  him  out  of  the  Prov- 
ince as  trophies  heads,  skins,  and  hoofs  of  big  game  which  he  has  legally  killed. 

Canada  also  lia8  a  general  law  prohibiting  export  of  deer  (except 
those  raised  on  private  preserves),  wild  turkeys,  quail,  partridges, 
prairie  fowl,  and  woodcoct,  and  permitting  each  nonresident  to  export 
two  deer  in  a  year  at  certiiin  ports  within  fifteen  days  after  the  dose 
of  the  open  season,  under  permit  of  the  collector  of  customs  of  the  port 
from  which  export  is  made.  The  ports  of  export  are:  Halifax  and 
Yarmouth,  Nova  Scotia;  Macadam  Junction,  New  Brunswick;  Quebec, 
Montreal,  and  Ottawa,  Quebec;  Kingston,  Niagara  Falls,  Fort  Erie, 
Windsor,  Sault  Ste.  Marie,  and  Port  Arthur,  Ontario;  and  such  others 
<««  the  minister  of  customs  mav  designate. 

^hose  who  visit  Canada  to  hunt,  camp,  etc.,  must  deposit  with  the 

*oU)ms  officer  at  the  port  of  entry  an  amount  equal  to  the  duty  (30 

,^v  cent  of  appraised  value)  on  their  guns,  canoes,  tents,  cooking 

tensils,  and  kodaks.     If  these  articles  are  taken  out  within  six 

iionths  at  the  same  port,  the  deposit  will  be  returned.     liut  membera 

of  shooting  or  fishing  clubs  that  own  preserves  in  Canada  and  have 

il'^r      rixf^vif^   r  y^ith  the  Canadian  commissioner  of  customs  may  pre- 

v5i**     viO  11     ■  ^"^«'i^'»)  p'^vtjfi'^«tes  in  lieu  of  making  the  deposit,     xhej 

nn>         lo-"-  .-       r|i  .11  Qinmiipit.i-^n  «»nd  provisioUS. 


Via.  I.—Staws  uiid  Pruvlncus  nhlch  prohibit  export  of  game.  1 
proliiblt  export  ol  uiiy  gmne;  dottfd  area^,  Stoles  whteh  proliibil  eiport  o(  ci'Malii  kinds  of  gumc. 
Iiicloiwd  niuirn  ln<tlrale  special  exceptions  pcnnllllng  nonreaident  huiilen  to  take  oat  a  limited 
tuuuunt  o(  game.   The  letter  a  ludieutes  protilbUloii  of  export  [or  sale  only,  ,  iFor  details,  see 


Kiii.  2.— StftleB  and  Provinces  whloti  prohlWl  mle  ol  game  throughout  the  yi 
c«leStateBprohibfl1iigMlc(rcsalclQ  Nevada)  o(  all  prolec  ted  game;  crowed  arean,  a  tales  prohfbti 
nle  of  all  protected  game  taken  In  the  Slate;  dotted  anas.  States  problbitlng  sale  (resale  In  D 
ware)  ol  certain  game;  and  blank  ureas.  States  that  bare  no  special  sale  problblllons  (except  a 
local  provisions  III  North  Carolina  and  Virginia).    |  For  detail",  "ec  pp.  S*-M,) 
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SALE. 


Legislation  restricting  the  sale  of  game  is  passing  through  a  transi- 
tion stage.  Some  States  prohibit  the  sale  of  game  throughout  the  year, 
others  only  in  close  season,  and  between  these  extremes  may  be  found 
all  gradations  and  exceptions,  such  as  restrictions  prohibiting  sale  of 
game  outside  the  State  or  for  export,  and  exemptions  allowing  sale 
for  a  few  days  in  the  close  season.  The  difficulty  of  tabulating  such 
regulations  is  increased  by  the  fact  that  in  addition  to  the  special 
sale  laws,  close  sousons,  anH  provisions  regarding  possession  must  be 
taken  into  consideration.  In  consulting  the  following  summary,  there- 
fore, it  will  be  necessary  to  bear  in  mind  three  diflFerent  classes  of 
restrictions:  '* Sale  prohibited  all  the  year,'-  "Sale  in  close  season.*' 
and  ''Sale  in  open  season." 

SALE  PBOHIBITED  ALL  THE  TEAB. 

Forty-throe  States  and  Territories^  and  most  of  the  Provinces  of 
Canada  now  prohibit  the  sale  of  all  or  certain  kinds  of  game  at  all 
seasons.  (See  fig.  2.)  In  Ala!>ama,  Arizona,  Arkansas,  Hawaii, 
Idaho,  Kansas,  Michigan,  Minnesota,  Mississippi,  Montana,  Nebraska, 
New  Mexico,  and  Texas  the  sale,  and  in  Nevada  the  resale,  of  all  game 
protected  by  the  State  law  is  prohibited;  in  South  Dakota,  of  all  big 
game;  in  Wisconsin,  of  all  game  except  rabbits  and  squirrels;  in  Calx- 
tornia,  Utali,  Washington,  and  Manitoba,  of  all  big  game  and  upland 
game.  In  a  few  instances  prohibitions  against  the  sale  of  certain  game 
are  so  general  as  to  afford  protection  over  a  considerable  area  in 
adjoining  States.  Thus,  ruflfed  grouse  can  not  be  sold  in  any  State 
or  Province  alon^  the  Canadian  border  except  Vermont,  New  York, 
Pennsylvania,  Ohio,  New  Brunswick,  and  Quebec,  nor  in  the  States 
of  Massachusetts,  Rhode  Island,  Connecticut,  Arkansas,  Kansas, 
Nebraska,  or  Wisconsin.  Practically  every  State  in  which  prairie. 
chickens  occur  now  prohibits  their  sale  or  export.  Hence  exposure 
of  these  birds  for  sale  in  any  State  where  they  do  not  occur,  as  in  any 
city  east  of  Indianapolis,  is  strong  indication  of  violation  of  law. 

SALE  IN  CLOSE  SEASON. 

.  In  geneml,  the  sale  of  game  is  prohibited  during  the  close  season, 
but  a  brief  additional  open  perioa  is  sometimes  provided  in  order  to 
permit  dealers  to  close  out  stock  on  hand  at  the  end  of  the  hunting 
season.  In  Colorado,  Illinois,  Iowa,  Nebraska,  New  York,  Tennessee, 
and  British  Columbia  the  sale  season  includes  the  open  season  and  the 
following  five  days  for  all  or  certain  kinds  of  game.  An  extension  of 
ten  days  for  sale  is  added  to  the  open  season  in  New  Bnmswick;  fif- 
teen dsLys  in  Alaska,  New  Jersey,  Pennsylvania,  and  Quebec;  thirty 
days  (for  imported  ruffed  grouse)  in  Pennsylvania;  sixty  days  in 
Yukon;  three  months  (for  goose  and  brant)  in  New  Brunswick;  and 
until  the  following  1st  of  .lanuary  in  Ontario. 

«  Including  Hawaii,  but  omitting  Tennessee  and  Virginia,  which  prohibits  sale  in 
only  a  few  of  their  counties,  and  Alaska,  which  prohibits  only  sale  of  heads,  skins, 
ana  trophies. 


85 


SALE  IN  OPEN  SEASON. 

In  order  to  counteract  a  tendency  on  the  part  of  market  hunters  to 
anticipate  the  opening  of  the  season,  the  sale  of  certain  game  is  some- 
times prohibited  at  the  beginning  of  the  open  season,  as  during  the 
first  two  daj'S  in  Illinois,  the  first  three  in  Nova  Scotia  and  Quebec,  and 
the  first  month  in  British  Columbia.  Washington  permits  the  sale  of 
snipe  and  wildfowl  (which  ma}*^  be  killed  from  September  1  to  March 
1)  only  during  November  and  then  not  more  than  25  in  a  da3\ 

The  followmg  table  shows  the  kinds  of  game  sale  of  which  is  pro- 
hihlted  throiKjhout  the  year.  The  sale  of  all  other  game  is  so  generally 
prohibited  during  the  close  season  as  to  render  a  detailed  enumeration 
unnecessary,  but  when  an  extension  of  a  few  days  is  added  to  the  open 
season  or  a  special  season  is  provided  for  eitner  possession  or  sale, 
attention  is  called  to  this  exemption  under  the  heading  '^Permitted." 

Sale  oj  (iame  I^ohibited  ihroiujhuut  the  Year. 

Alabama: 

All  pinie  i)rotOL'letl  by  the  Stale. 
Alaska: 

Heads,  hides,  and  skins  of  all  protecteti  game. 

pfrmittetl:  Cn^caHW^^  of  all  grarac  may  be  sold  during  the  open  se^ason  and  15  daye  thereafter. 
Arizona:  ' 

Deer,  elk,  antelope,  sheej).  goat  (or  meat,  hide,  head,  or  horns  of  said  animals),  quail,  bobwhite, 
partri«lge.  grouse,  pheasant,  wild  turkey,  dove,  snipe,  rail,  duck,  goose,  brant. 
ArkauHaN: 

All  "game,  wild  fowl,  or  birds  whatsoever,"  except  bears,  rabbits,  opossums,  raccoons,  and 
squirrels. " 
California: 

Deer  meat  aii<l  hides  of  female  deer,  or  those  from  which  evidence  of  sex  has  been  removed, 
quail,  partridge,  grouse,  pheasant,  sage  hen,  dove,  ibis,  snipe,  plover,  rail,  or  shore  birds. 
Colorado: 

All  game  taken  in  the  State. 

Pcrmitttd:  Domestic  game  may  be  sold  by  hotels,  restaurants,  etc.,  during  the  open  season 
and  five  days  thereafter,  or  during  the  limits  of  a  storage  permit.    Imported  game  (under 
license)  and  game  taken  from  licerlBed  private  parks  and  lakes  may  be  sold  at  any  time  if 
accompanied  by  an  invoice. 
Connecticut: 

Qunil.  ruffed  grouse,  wtMKlcpck,  until  October  J,  1911. 
Delawart': 

Quail,  psirtritlge,  i)hea.sant;  buying  for  sale  prohibited, 
llorlda: 

Deer,  d«ft*r  hides,  (juail  or  pjirtridge,  wild  turkey. 
Hawaii: 

All  game  protected  by  the  Territory. 
Idah«>: 

All  game  protcctetl  by  the  State. 
Illinois: 

Deer,  ^luirrci  (gray,  red,  fox,  black),  quail,  Mexican  blue  quail,  California  mountain  quail, Cali- 
fornia valley  quail,  ruScd  grouse  (pheasant),  pinnated  grouse  (prairie  chicken),  pheasant 
(Englitth  ringneck,  Chiueae  riugneck,  green  (Japanese),  copper  (Soemmering), tropogan  [trago- 
pan],  silver,  golden.  Reeves,  Elliot,  Hungarian,  Swinhoe,  Amherst, melanotte,  impeyan,argus); 
partridge  (Hungarian,  black  Indian,  caocabis,  cfaukar),  sand  grouse;  capercailxie,  heath  grouse 
(black  grouse),  wild  turkey,  duck,  goose,  brant,  coot,  rail. 

PermiUed:  Deer  bred  in  inclosures  for  market  may  be  sokl  at  any  time;  cock  pheasants  may  be 
sold  by  breeders  (under  permit  of  State  gxune  commissioner)  from  November  1  to  January  1, 
doves,  woodcw^k,  mipe,  plover,  coot,  and  rail  maybe  sold  from  the  third  day  of  the  open  season 
to  the  fifth  day  of  the  close  season,  and  squirrels,  quail,  ruffed  grouse  (partridges),  pinnated 
grouse  (prairie  chickens),  Mexican  blue  quail,  California  mountain  qoail,  California  valley 
quail ,  Hungarian  partridges,  capercailzie,  heath  grouse  (black  grouse),  wild  turkey,  duck 
geese,  and  brant  imported  from  other  States  from  C>ctot>er  1  to  February  1. 


a  Squirrels  killed  in  Ouachita  and  Union  counties  can  not  be  sold  therein. 
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Sale  of  Game  Prohibited  throughout  the  Year — Continued. 
Indiana: 
Quail. 
Iowa: 

Permitted:  All  game  may  be  sold  during  the  open  season  and  five  days  thereafter. 
KanHas: 

Red  squirrel,  quail,  partridge,  grouse,  pinnated  grouse  (prairie  chicken),  pheasant,  dove,  plover, 
duck,  goose,  brant  (buying  also  prohibited). 
Kentack)': 

Quail,  partridge,  grouse,  pheasant,  wild  turkey,  killed  in  the  State. 
Maine: 

Deer,  moose,  or  game  birds  for  export.    Ruffed  grouse,  woodcock,  all  protected  ducks,  for  any 
purpose. 

fei-viUtcd:  Deer  may  be  sold  by  local  dealers  under  license. 
Maryland: 

Anne  Arundel— Qmiil,  partridge,  pheasant,  woodcock,  snipe,  plover. 

Frederick— Squirrel,  partridge,  pheassint,  woodcock,  taken  in  county. 

Montgomery— Partridge,  pheasant,  wild  turkey,  for  export. 

Somerset— Rabbit,  quail  or  partridge,  woodcock,  dead  or  alive,  for  export  from  the  county,  or  for 

any  other  purpose  than  as  food  within  the  county,  or  for  propagating  purposes. 
Washington— Deer,  squirrel,  rabbit,  partridge,  pheasant,  wild  turkey,  taken  in  county. 
Wicomico,  Worcester — Quail  or  partridge  for  export  (both  counties  con.sidered  as  one  territory). 
Permitted:  Baltimore  Citj'— Ruffed  grouse,  may  be  sold  October  1-December  25. 
MaHsachusetts: 

Deer  and  quail  taken  in  the  State,  ruffed  grouse,  heath  hen,  prairie  chicken,  sharp-tiilled  grouse, 
woodcock,  and  woo<i  duck. 

Pcmiiitcd:  Dealers  or  persons  in  the  cold-storage  business  may  sell  quail  lawfully  imported, 
duriDg  November  and  December. 
Michigan: 

All  game  protected  by  the  State. 
Minnesota: 

All  game  protected  by  the  State. 
MitfsiHsippi: 

All  game  protected  by  the  State. 
Missouri: 

All  game  protected  by  the  State. 

Permitted:  Game  lawfully  secured  may  be  sold  in  county  of  capture.    Imported  game  may  be 
sold  during  open  season. 
Montana: 

All  game  protected  by  the  State. 
Nebraslca:  ^ 

All  game  protected  by  the  State.  # 

Nevada: 

Resale  of  all  game. 
New  Hampsliire: 

R\iffed  grouse  or  partridge,  woodcock. 
New  Jersey: 

Deer  taken  in  the  State  until  November  10, 1909. 

Permitted:  All  other  game  may  be  sold  during  the  open  season  and  fifteen  days  thereafter. 
N'»«v  Mexico: 

Oeer,  elk,  antelope,  mountain  sheep,  native  or  crested  and  bobwhite  quail,  partridge,  grouse, 
>heasant,  ptarmigan,  wild  turkey,  turtle  dove,  wild  pigeon,  killed  in  the  Territory. 
■*"•»'      '-'Tic: 

4v/ui}e  and  woodcock  taken  in  tho  State,  and  quail  taken   in    Delaware,  Greene,  Oranget 
'-^^'oharie,  Sulli"''n,  and  Ulster  counties. 

'ermil*^"^'  De^      nay  be  sold  from  October  1  to  November  26.  Elk,  caribou,  and  antelc^M 
')orte<         f'^     »  in  a  private  park  by  the  owner  may  be  sold  during  the  open  season  for 

,r;  p*"-  -'N.i.-i  and  ^ '""  '^    ov^.  ,t  aa  noted  above)  during  the  open  season  and  until 

^«  — '  '^chcFS  and  Suffolk  counties  may  be  possessed  at 

«»..*.,.  ..on  but  not  for  sale.    Ducks,  geese,  brant,  and 

.ai  season  and  until  March  1.    On  Long  Island  duckst 

>  October  1  to  March  1,  and  brant  until  May  1.    Squir- 

-»*      ,.xyi...       'd  w^'"'^'*" ''''»"'' 'ily  taken  on  Long  Island  may  be 

a  4tMM. 

^v>o       ....  .  .  ...     .     ,  .  ,        •-.    -^     voodcock. 


nMrt  . 


.lion.. 


.t-.*v'       vr».«x     (k^.     ^"^  'o».         ii-o»—k  4^  icw«n  1 1,  dove,  woodcock,  snipe, 

.Kr>*A  .      ,  ii'.'.^u  fftxf^  v>*  ,uiid  b*»"   I'HioH  f «♦*«'>  state  for  sale. 


•  Ir. 
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Sale  of  Game  Prohibited  throughout  the  Year — Continued. 
Oregon: 

Deer,  elk,  moose,  mountain  sheep,  silver-gray  squirrel,  quail,  bobwhite  quail,  partridge,  grouse, 
ruffed  grouse,  capercailzie,  moor  hen,  pheasant  (silver,  golden,  copper,  green  Japanese, 
Reeves,  and  riugneck),  wild  turkey,  woodcock,  upland  plover,  rail,  duck,  swan. 

Permuted:  Five  deerskins,  properly  tagged,  may  be  sold  in  a  season  by  the  hunter  who  origi- 
nally secured  them.    Tags  not  issued  after  f\Tst  five  days  of  close  season. 
Pennsylvania: 

Deer,  quail,  partridge,  grouse,  pheasant,  taken  in  the  State;  wild  turkey  and  woodcock  (wherever 
taken). 

Permitteil:  Squirrel,  rabbit  or  hare,  bear,  dove,  reedbird,  blackbird,  upland  plover,  Wilson  or 
jack  snipe,  sandpiper,  tatlcr,  curlew,  or  any  other  shore  bird,  rail,  coot  or  mud  hen,  duck,  goose, 
brant,  and  swan  taken  in  th«  State  may  be  sold  during  the  open  season  and  fifteen  days 
thereafter;  ruffed  grouse  taken  outside  of  the  State  may  be  sold  during  the  open  season  and 
thirty  days  thereafter. 
Rhode  iHlaiid: 

Quail,  ruffed  grouse,  pheasant,  woodcock. 
Soutli  Carolina: 

Deer  until  February  23, 1908:  quail  or  partridge,  phea,«!ant,  wild  turkey,  and  woodcock,  taken  in 
the  State,  until  March  1, 1911. 
Soytli  Dakota: 

Deer,  elk,  buffalo,  moiAitain  Kheep. 

Permitted:  Skin.s,  heads,  and  antlers  of  animals  lawfully  killed  may  be  sold  at  any  time. 
Teunes»ee: 

Dyer  County— Wild  turkey. 

Permitted:  All  game  may  be  sold  in  the  State  during  the  open  season  and  five  days  thereafter. 
Texas: 

All  game  animals,  hides  and  horns,  wild  birds,  and  wildfowl  found  in  the  State. 
Utah: 

Deer,  elk,  antelope, mountain  sheep,  quail,  partridge,  grouse,  prairie  chicken,  sage  hen,  pliea><ant. 
Mongolian,  Chinese,  and  English  pheasant,  dove. 
Permitted:  25  in  all  of  shorebirds  and  water.'owl  may  be  sold  in  a  day  to  private  parties. 
Vermont: 

Quail,  ruffed  grouse,  phea.sant  or  English  partridge,  Engli8h  snipe,  plover,  woodcock,  duck, goose, 
except  for  consumption  as  food  in  the  State.a 
Virginia: 

English  or  Mongolian  pheasant  (except  for  propagation)  until  January  1, 1909. 

Carroll,  Grayson,  Greenesville,  Patrick,  Sussex  counties— Quail  or  partridge  taken  in  county. 

Clarke  county— (iuail,  rabbit,  squirrel,  pheasant,  wild  turkey  (outside  of  county). 

Frederick,  Shenandoah  counties — Quail,   ruffed   grouse,  wild   turkey,  woodcock   (prohibition 

applies  only  to  nonresidents  of  Virginia). 
Page  county— Quail  (for  export). 
Washington: 

Deer,  elk,  moose,  caribou,  mountain  ^iheep,  mountain  goat,  quail,  partridge,  grouse,  prairie 
chicken,  sage  hen,  ptarmigan,  pheasant,  Chinese  or  Mongolian   pheasant,  sandhill  crane, 
plover,  jail,  swan,  and  all  other  game  birds  except  ducks,  geese,  and  brant. 
Pirmiitcd:  Ducks,  geese,  and  brant  may  be  sold  during  November,  but  only  26  in  a  day. 
WlKconsin : 

Venison,  quail,  partridge,  grouse,  prairie  chicken,  pheasant,  Mongolian,  Chinese,  or  English 
phea>ant,  snipe,  plover,  woodcock,  duck,  goose,  brant,  or  other  aquatic  bird. 
AVyoming: 

Deer,  elk,  moose,  antelope,  mountain  sheep,  or  skins,  heads,  antlers,  or  teeth  thereof. 

Permitted:  Sale  of  1  hide,  1  scalp,  and  1  head  of  any  big  game,  except  moose,  and  1  pair  of 
elk  tusks,  on  aflidavit  that  they  were  taken  from  animals  lawfully  killed. 
Alberta: 

Mountain  sheep,  mountain  goat,  or  prairie  chicken,  grouse,  pheasant,  ptannigan,  or  other  mem- 
ber of  the  Gallinsp,  unlc^H  captured  by  owner.    Heads  of  big  game  before  they  can  be  sold  must 
be  stamped  by  minister  of  agriculture  at  fees  of  $5  for  elk,  caribou,  moose,  and  sheep,  and  $2  for 
deer,  antelope,  and  goat. 
BritlHh  Columbia : 

Elk,  quail,  grouse,  ptiirmigan,  prairie  chicken,  English  partridge,  pheasant,  swan,  female  and 
young  of  deer,  moose,  caribou,  or  mountain  sheep,  beads  of  moose,  caribou,  and  sheep;  also 
male  deer  on  Vancouver  Island. 

Permitted:  Male  deer  after  September  1;  male  moose,  caribou,  mountain  sheep,  mountain 
goaU<,  and  hares  after  October  1;  and  snipe,  plover,  and  ducks  may  be  sold  during  the  open 
season  and  five  days  thereafter. 
Manitoba: 

Deer,  elk,  moose,  caribou,  antelope  (except  heads  and  bides),  quail,  grouse,  pheasant,  partrldgei 
prairie  chicken,  woodcock,  plover,  snipe,  sandpiper. 

a  Game  from  private  game  preserves  stocked  at  owner's  expense  may  be  sold  at  any  time. 
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Sale  of  Game  Prohibited  throughout  the  Year — Continued. 

"Sew  Brunswick : 

Permitted:  Geose  and  brant  may  be  sold  during  the  open  season  and  until  March  1.  and  all 
other  game  during  the  open  season  and  (nnder  license  from  game  warden)  ten  days  thereafter. 
Newfoandlttnd: 

Permitted:  Caribou  may  l>e  sold  from  August  1  to  Januarj'  1. 
Nova  Scotta: 

Deer,  cariboa   to   1910,  pheasant,  blackcock,  capercailzie,  Canada  grouj«e  (spruce  partridge), 
chukar  pari  ridge. 

Permitttd:  Moose  may  be  sold  from  October  1  to  December  20.    Any  game  bird  other  tlian 
those  above  mentioned  during  the  open  season  with  the  exception  of  the  lirst  three  days. 
Ontario: 

Quail,  partridge,  woodcock,  snipe,  subject  to  regulations  of  lieutenant-governor  in  council. 

Permitted:  All  other  game  may  be  sold  during  the  (»pen  seas<.»n«  and  until  the  following 
Jannarj'  1  under  license. 
Prince  Kdwanl  iHland: 

Partridge  until  October  1.  11)08. 
Quebec: 

Birch  or  swamp  partridge,  wotnicock,  until  October  1,  1908. 

Permitted:  All  other  game  may  be  sold  after  the  third  day  of  the  open  season  and  fifteen  days 
after  the  close  thereof,    llotcls,  restaurants,  and  clubs  may  serve,  under  license,  all  game  law- 
fully taken,  except  birch  or  swamp  partridge  and  woodcock.    Skins  and  heads  of  animals 
lawfully  taken  and  animals  kept  alive  may  bo  sold. 
Saskatchewan : 

Mountain  sheep,  mountain  goat,  or  ]>rairie  chicken,  grouse,  pheasant,  ptarmigan,  or  other  mem- 
ber of  the  (fullino^.  unless  captured  by  the  owner. 
Yukon: 

Pei^nitUd:  Deer,  elk,  m«H>sc»,  caribou,  bison,  mu.sk  oxen,  sheep,  and  goats  may  be  sold  during 
the  oi)eu  season  and  sixty  days  thereafter. 

LICENSES  FOR  HUHTIITG  AND  SHIPPING  GAME. 

In  Arkansa^s  noiucsidciits  are  not  permitted  to  hunt,  except  on  their 
own  premises,  and  in  43  States  and  Territories  ^  and  throughout  Canada 
licenses  must  be  secured  before  nonresidents  can  hunt  any  or  certaiii 
kinds  of  game  (see  tig.  4).  In  21  States  and  4  Canadian  Provinces 
a  like  restriction  is  imposed  on  residents,  but  the  fees  are  usuallj^ 
very  much  smaller,  and  often  are  merely  nominal  (see  lig.  3).  The 
fees  for  nonresident  licenses  for  both  big  and  small  game  range  from 
$10  in  a  number  of  States  to  $50  in  Wyoming,  British  Columbia,  New 
Brunswick,  and  Newfoundland,  and  $100  in  Saskatchewan;  those  for 
resident  licenses  from  75  cents  in  North  Dakota  to  $5  in  Washington, 
and  %1  ($5  for  moose  and  caribou  and  $2  for  deer)  in  Ontario. 

A  new  kind  of  hunting  license,  often  known  as  the  ^^ alien''  license, 
has  recently  been  adopted  by  several  States  to  restrict  hunting  by  per- 
sons who  are  not  citizens  of  the  country.  Thus  Alabama,  Florida, 
New  Hampshire,  Pennsylvania,  Louisiana,  South  Carolina,  Texas,  Utah, 
and  Wyoming  provide  that  all  hunters  who  are  unnaturalized  resi- 
dents of  the  State  must  obtain  the  same  license  required  of  nonresi- 
dents; Massachusetts  has  a  special  $15  license  for  resident  aliens,  Con- 
necticut and  Maine  a  $15,  and  Washington  a  $50  license  for  nonresi- 
dent aliens,  Calif ornia  a  $25  license  for  all  aliens,  and  Manitoba  a  $100 
license  for  all  who  are  not  British  subjects. 

Licenses  are  generally  issued  only  for  the  open  season,  and  thus 
expire  at  fixed  dates.  Some  are  necessarily  very  brief  in  duration. 
Michigan  issues  a  $25  nonresident  deer  license  good  only  for  twenty 
da\'s  in  November;  Vermont,  a  $15  nonresident  deer  license  good  only 
for  the  last  six  consecutive  week  days  of  October.  In  a  few  instances 
licenses  are  issued  at  reduced  rates  for  a  week  or  for  a  few  days.  Of 
this  character  are  the  $5  nonresident  bird  license,  good  for  one  week, 
issued  by  British  Columbia;  the  guest  licenses,  good  for  live  days. 


A  Seasons  de^^end  on  regulatioiiB  of  game  commiflBion. 
^Not  including  (reorgia,  in  which  a  license  must  be  sec 


ure<l  to  hunt  for  market. 
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issued  by  Alberta  and  Saskatcliewaii,  and  the  daily  licenses  issued  for 
hunting  birds  in  Colorado  and  any  game  in  Lafayette  County,  Fla. 

Eleven  States  issue  licenses  good  only  in  the  county  named  therein — 
Alabama,  Colorado,  Florida,  (jeorgia  (market  hunting),  Iowa,  Mary- 
land, Mississippi,  Missouri,  South  Carolina,  South  Dakota,  and 
Washington — with  fees  ranging  from  $1  for  residents  of  Alabama  and 
Washington,  to  $50  for  residents  hunting  ducks  for  market  in  South 
Carolina. 

Twenty-eight  States  and  8  Canadian  Provinces  allow  nonresident 
licensees  to  carry  or  ship  out  of  the  State  or  Province  a  limited  amount 
of  game,  while  this  privilege  is  denied  by  15  States  and  Territories  and 
1  Canadian  Province.  Maine,  Michigan,  and  Montana  issue  export 
permits  additional  to  the  hunting  license. 

Nonresident  landowners  or  taxpayers  are  not  required  to  pay  the 
usual  fee  in  Maryland  (most  counties),^  Massachusetts,  New  Hamp- 
shire, New  Jersey,  North  Dakota,  Tennessee,  Nova  Scotia,  and  Prince 
Edward  Island.  But  to  secure  this  exemption  in  Massachusetts  and 
New  Hampshire  the  nonresident  hunter  must  own  land  to  the  value  of 
$500  and  $1,000,  respectively;  in  Tennessee,  Nova  Scotia,  and  Prince 
Edward  Island  he  must  pay  a  tax  of  at  least  $100,  $30,  or  $25  per 
annum,  respectively,  ana  in  North  Dakota  must  own  or  cultivate  a 
quarter  section  of  land.  Similar  exemptions  are  made  in  the  case  of 
resident  landowners  and,  in  some  instances,  their  tenants  hunting  on 
their  land  in  Alabama,  California,  Colomdo  (farming  or  gmzing  lands 
only),  Connecticut,  Illinois,  Indiana,  Kansas,  Montana,  North  Dakota, 
and  Oregon,  and  no  license  is  rocjuired  of  those  hunting  within  their 
own  county  in  Minnesota,  Missouri,  or  Nebraska.  Special  exemptions 
are  made  in  favor  of  nonresident  members  of  fish  and  game  clubs  by 
Kansas,  Massachusetts,  Khode  Island,  and  Quebec.  In  Virginia  no 
license  is  required  of  bona  fide  guests  of  residents,  and  in  Ontario  no 
fee  is  charged  for  a  guest  license. 

In  Maine,*  South  Dakota,  Wyoming,  New  Brunswick  (on  wild  lands), 
and  Nova  Scotia  nonresidents  are  not  permitted  to  hunt  big  game 
unless  accompanied  by  qualified  guides,  and  in  Colorado,  Maine,  Sfon- 
tana,  Wyoming,  Alberta,  New  Brunswick,  Newfoundland,  Nova 
Scotia,  and  Ontario  guides  are  licensed.  Maine,  Alberta,  and  New 
Brunswick  also  license  camp  help.  Nearly  every  State  requires  licensees 
to  have  their  licenses  in  personal  possession  while  hunting  and  to  exhibit 
them  on  demand  of  any  warden  (in  New  Hampshire  of  any  person).^ 

Details  in  regard  to  hunting  licenses  are  given  in  the  following 
^nble.     In  every  case  the  statement  regarding  the  fee  includes  the 
aiount  charged  for  issuing  the  license  by  the  county  clerk  or  other 
^cer. 


r^  i,^uu    M-  .^wiobic.^iivr        \\Ati%,  without  license  on  invi- 

i%,....i  o  .  f»iv.i.-,  excel-  i\  v,ft«*»',  Caroline,  Do.v^i  »ater  (unless  relativerf),  Gar- 
ott,  Kv..*c,  Somerset,  Talbot,  Wicoiii  o  (unless  accompanied  by  a  resident),  and 
'      ^ester. 

>n  wild  lands  of  the  State,  except  from  December  1  to  15. 

The  following  counties  in  North  Carolina  re<iuire  hunters  to  obtain  written  per- 
...xrion  for  hunting  on  lands  other  than  their  own:  Anson  (Lanesboro  Township), 
jherokee,  Clay,  Craven,  Currituck,  Davidson,  Henderson,  Hertford,  Jones,  Madison, 
Martin,  (Cross  lioads,  New  Ho{)e,  Goose  Nest.  Hamilton,  and  Poplar  Point  to wn- 
»*^\p8),  Montgomery,  Nash,  Randolph  (townships  of  Back  Creek,  Franklinsville 
v|aaii],and  part  of  Columbia),  Richmond  ( Mineral  Springs  and  Wolfpit  townshipfl), 
tobeson  ^°outh  of  the  Carolina  Central  Railroad  and  east  of  the  Carolina  Northern 
^oii   vqH      f — IT*  Rut *>'*»'^'^'^  (Ru^V'-ford '^'»'"T)«hip),  T"^ "ion,  W^yn**  and  Yadkin. 
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Appendix.— TABLES  SHOWING  CLOSE  SEASONS  FOE  GAME  UNDER 

COUNTY  LAWS. 

In  several  States  local  laws  prevail  to  such  an  extent  as  to  require 
special  tables.  The  county  laws  of  Virginia  and  Tennessee  were 
repealed  in  1003  and  those  of  Alabama  in  1907,  but  local  laws  are  still 
the  rule  in  Maryland  and  North  Carolina.  In  California,  under  the 
county  government  act  of  April  1,  1897,  boards  of  supeiTisors  were 
authorized  to  shorten  the  open  seasons  for  game,  and  this  privilege  was 
exercised  so  generally  that  the  seasons  fixed  by  the  State  law  were  mate 
rially  modified.  In  July,  1905,  the  district  court  of  appeal  of  the  second 
appellate  district,  in  passing  on  the  constitutionality  of  the  dove  ordi- 
nance of  Los  Angeles  County  (Ex  parte  Prindle,  1  Cal.  App.  Dec. ,  280), 
declared  this  autriority  abrogated  by  an  amendment  to  the  constitution 
(Art.  IV,  sec.  2.H)  adopted  in  1902,  and  in  July,  1906,  the  superior  court 
of  San  Bernardino  County  held  the  game  ordinance  of  that  county 
invalid  on  the  same  grounds.  Consequently  these  local  seasons  are 
not  here  included. 

In  the  following  table  the  season  for  each  kind  of  game  under  the 
State  law  (if  anj)  is  first  given,  after  which  the  local  exceptions  are 
stated  by  counties: 

MARYLAND. 

Close  seasons  J^r  [jmne  under  count  if  hnrsJ^ 


Kinds  of  game. 


Deer: 

Allegany 

Garrett 

Washington 

Squirrel,  Dec.  1-Sept.  1  (ex- 
cept as  follows:): 

Allegany,  Cecil 

Anne  Arundel 

Baltimore 

Caroline 

Frederick  (gray  or  fox) . . 

Harford '. 

Kent 

Montgomery  (gray ) 

Washington  

Wicomico 

Garrett,  Prince  George. . . 
Rabbit: 

Baltimore,  Baltimore 
City  (Hale),  ("alvert, 
Fredericlc,  Kent.  Wash- 
ington. 

Allegany  

Anne  Arundel,  Cecil, 
Queen  Anne. 

Caroline 


Close  seafions. 


Jan.  1-Oct.  15, 
Jan.  1-Oct.  1. 
Jan.  1-Nov.  1. 


Jan.  1-Sept.  1. 
Dec.  24-Sept.  1. 
Nov.  2-Sept.  ir>. 
Jan.  lt>-Sept.  1. 
Nov.  15-Sept  1. 
Dec.  1-Sept.  1. 
All  the  year. 
Dec.  15-Aug.  1. 
Dec.  25-Sept.  15. 
Feb.  15-Sept.  1. 
Unprotected. 

Dec.  "irv-Nov.  1. 


Dec.  1-Nov.  1. 
Dec.  25-Nov.  15. 

Jan.  16-NOV.M5. 


Kinds  of  game. 


Kabbii — Continued. 

Carroll,  Howard 

Charles 

Dorchester,  Talbot 

Garrett 

Harford 

Montgomery  f* 

l*rince  George 

St.  Mary 

Somer^et 

Wicomico.  Worcester 

Quail  (or  partridge): 

Baltimore,  Baltimore 
City,  Charles  Freder- 
ick, Kent,  St.  Mary, 
Washington. 

Allegany 

Anne  Arundel.  Cecil, 
Queen  Anne. 

Calvert 

Caroline 

CArroll,  llowanl 

Dorchester,  Talbot 

Garrett 

Harford : 

Montgomery ! 


Close  seasons. 


Dec. 
Jan. 
Jan. 
Feb. 
Dec. 
Dee. 
Dec. 
Jan. 
Jan. 
Jan. 


25-Nov.  10. 
15-Oct.  15. 
1-Nov.  1. 
1-Nov.  1. 
1-Nov.  1. 
20-Nov.  1. 
26-Nov.  9. 
16-Nov.  1. 
1-Nov.  16. 
16-Nov.  16. 


Dec.  25-Nov.  L 


Dec.  1-Nov.  1. 
Dec.  25-Nov.  15. 

Jan.  U-Nov.  1. 
Jan.  16-Nov.  15. 
Dec.  25-Nov.  10. 
Jan.  1-Xov.  1. 
Until  Oct.  1.  1908. 
Dec.  1-Nov.  1. 
Dec.  20-Nov.  1. 


alt  is  unlawful  to  hunt  on  election  day  in  Baltimore,  Frederick,  or  Harford  counties,  and  in  Fred- 
erick County  it  is  unlawful  to  hunt  with  gun  or  rifle  Oct.  10-Nov.  1. 
b  Killing  by  other  means  than  shooting  prohibited  Nov.  1-Jan.  15. 
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MAKYI.AND— CoiUiimoil. 


Close  seasoiii<  far  (ifunc  mnfcr  coifiitit  hiirs — Continued. 


Kiiids  of  Kiiuu* 


('li)8t'  SfUWUl. 


Kinds  <»f  game. 


Clc»e  f^niixm. 


t^iuiil  i<>r  partridge)— Cont'd. 

Prince  Cteorge 

Somerset,   Wicomico,  , 

Worcester.  i 

Kuifedr  groui«e  (or  phea.««nt  i : ' 

Bultimore,  Calvert.  Caro- 
line, Charles,  Freder- 
ick, Kent,  Talbot. 

Allegany  

Anne  Arundel,  Ce<*il... 

Carroll,  Howard.  Queen 
Anne,  St.  Mary. 

Baltimore  City  (sale) 

Dorche.ster,  Wicomico, 
Wonrester. 

(iarrett 

Harford 

McMitgomery 

Prim-e  George 

Washington 

Somerset 

Knglish  pheasant,  Mongo- 
lian pheasant,  Deo.  iV 
Nov.  1  (except  as  follows;: 

Anne  Arundel 

Howard 

Dorchester 

Garrett 

Prince  George 

Wicomico,  Worcester... 
Wild  turkey: 

Baltimore,  Baltimore 
City  (siile).  Calveri. 
Carf)line,  ('  h  a  r  1  e  s . 
Prini-e  Georg«\  Talbot. 

AlleKany IHC 

Dorchester.     Wicomirt).     Feb, 
Worcester." 

Frederic  k 

Garrett 

Howard 

Kent 

Montgomery 

Wa.'ihingtou* 

Anne  Arundel,  Curroll. 
Ce<*il.  Harford,  Queen 
Anne,  St.  Muxy,  Somer- 
set. 
Dove,  Dec.  25-Aug.  15  (ex- 
cept a»  follows): 

Carroll,  Fretlerick.  Wi- 
eomi(»o. 

Dorchester 

Kent 

Somerset 

Wu.*<hington 

Wild  pigeon,  Kent  County. 
Woo«lco<*k: 

lialtimore.  Baltimore 
City  (siilei.  t'alvert.  | 
Frederick,  Howanl.  , 
Kent.  . 

Allegany i>ec. 

.\nne  Arundel .\ug 

Caroline Jan. 

(•arn»ll Dec. 

Cecil De<'. 

( 'harles Feb. 

D<»n'hester.  Monlgoniery .    .Jan. 

C»arr«'tt '. .    Dec. 

Harford Dim*. 


Dei-.  *J<^-Nov.  y. 
Jan.  l.VNov.  l"). 


Dec.  2.VN0V,  1. 


Dec.  1-Xov.  1. 
IVc.  25-Nov.  1'). 
Dec.  2.VN'()V.  10. 

Dec.  •i.VOct.  1. 
Feb.  1-X(.v.  10, 

To  Oct.  1.  1908. 
Dec.  1-Nov.  1. 
Jan.  1-Sept.  1. 
Dec.  26-Nov.  9. 
Dec.  25- Aug.  12. 
Cnprotecteil. 


Dee.  2.'>-Nov.  V\ 
Dec.  25-Nov.  10. 
Feb.  1-Nov.  10. 
Cntil  (K-t.  1,190S. 
Dec.  26-Nov.  10. 
Feb.  1-Nov.  10. 

Dec.  2.S-X0V.  1. 


1-Nov.  1. 
1-Nov.  lu. 


Jan.  l.VNov.  Ir*. 
Until  Oct.  1.1908. 
Dec.  2:>-Nov.  10. 
All  the  year. 
Mar.  1-Nov.  1. 
Jan.  1-Nov,  1. 
rnprotecte<l. 


All  the  year. 

Jan.  1-Aug.  1. 
Dec.  2:%-. Vug.  1. 
Jan.  l-.Vug.  10. 
De<'.  2."»-Aug.  12. 
IK'c.  25-Aug.  1. 

Dec.  2.')-Nov.  1. '' 


1-Nov.  1. 
16-June  11. 
L(v-Julv4. 
2.S-July  1.'). 
2.V-N0V,  1'). 
2i-July  5. 
1-July  1. 
1-Ocl.  1. 
1-July  1. 


Woodcock — Continued. 

Prince  George 

Queen  Anne 

St  Mary 

&»merset 

Talbot 

Washington 

Wicomico 

Worce8t(rr 

Plover,  May  1-Ang.  l!>  (ex- 
cept as  follows) : 

Anne  Anindel 

Ciirrtill 

Kent 

Prince  George 

Somerset 

Wicomico 

Worcester 

Snipe,  May  l-.\ug.  15  ^ except 
an  followsK 

Anne  Arumlel 

Carroll 

Kent 

Prince  George 

Somerset 

Wici>mico 

Worcester 

Sora  rail  or  ortolan,  Nov.  1- 
Sept.  1  (except  as  follows) : 
Anne       Arnudel      and 
Prince  George— 
Patapsco  or  Potomaic  .. 

Patu.xent  River 

Caroline,  Kent 

Cecil 

Harfi^rd 

Talbot 

Somerset 

Reedbird,  Nov.  1-Sept.  1  (ex- 
cept as  ifoUowsj: 

Cecil 

Harford 

Patuxent  River 

Somerset 

Duck   (except  w(hm1  duck), 

goose,    brant,    swan,   and 

other    wildfowl,   Apr.   10- 

Nov.  1  (except  tu>  follows): 

Anne  Arundel   (on  Ma- 

gothy.  Rhode.  Severn, 

and  West  riversj. 

Caroline  (duck) , 

Cecil,  Harford , 


Kent 

Patuxent    River    ^duck 

and  go<«se). 
Somerset  (duck) 

Tallx ►t  ( wild    f o\\  1 )' "  oVi 
Great  Choptank  River. 

AJ  legany 

Wood  or  sniiimer  duck,  .\pr. 
lO-Nov.  1  (except  as  fol- 
lows): 

Charles  (acorn  ducki 

Dorchester 

S<¥uerset 

Talbot,  Wic<miico 

Worci'stcr 


Dec.  26-June  30. 
Feb.  1-July  5. 
Feb.25-July4. 
Jan.  1-Jime  15, 
Jan.  1-July  5. 
Dec.  25-Julyl2. 
Feb.  1-July  10. 
Feb.  1-Nov.  10.6 


Aug.  IG-Mar.  2. 
May  1-Sept.  1. 
Dei».  25-Aug.  I. 
May  1-Sept.  2. 
May  1-I>ec.  1. 
Jan.  16-Nor.  16. 
Unprotected. 


Aug.  IG^MayS. 
May  1-Sept.  1. 
June  1-Mar.  IB. 
May  1-Sept.  2: 
.May  1-Dec.  1.  • 
Jan.  15-Nov.  1&» 
Unprotected. 


Nov.  1-Sept.  5,0 
Jail.  l-i$ept.  2. 
Jan.  16-8ept.  15. 
Dee.  25^No«^.  15. 
Dec.  l-8ept.  1. 
Jan.  I-Sept.  10. 
Unpfotccfted. 


Dec.  25-Nov.  15. 
Deir.  1-Sept.  1. 
Jan.  1-Sept.  2, 
Unprotected. 


May  1-Oct  L  •* 


Apr.  2-Sepi.  lh.0 
Special     p>zaTi- 

siOBa.4 
Apr.  25-NoT.  l.rf 
Apr.l^Nov.2.<t 

Apr.  l-Oet.!. 
Apr.  1-NoT.  1. 
May  1-Oct.  W,o 

Unprotected. 


Apr.  lO-Oet  L. 
Jan.  l-Aoir.  1. 
Jan.  l-8epk.  1. 
Jan.  1-Sept.  10. 
Mar.  l-Sept.  1. 


nit  is  not  clear  whether  or  not  the  law  protects  the  wild  turkey  in  these  <-ounties. 

^  Except  July  in  Baltimore  City.  Calvert,  Frederick,  irt)wanl,  and  Worcester. 

f  Otherwise  an  stated  in  State  law. 

</  Wildfowl  shooting  is  also  prohibited  on  Bohemia.  Elk,  and  SaasafraH  rivers  Apr.  1-N<yr.  1.  and 
Tuesdays,  Thursdays,  and  Sunaa}^*:  (m  Magothy  River.  MondavH.  Wedueadays,  Fridayii,  andSaMaya: 
on  the  Patuxent  River,  Sundays;  on  Rhisje  and  West  rivers,  Ttic.sdays.  Thursdays,  Sattirdayv. ana 
Sundays;  on  Severn  River.  IXicsdays,  Thursdays.  Fridays,  and  Sundays;  and  on  the  Susquehanna  rlatl^ 
Apr.  1-Nov.  1,  and  Tucsdavs.  Thur»day.s  and  Sundays,  also  Saturdays  in  November  and  December. 
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NORTH  CAROI-rXA. 

Cl&fi^  9eamn  f<*r  <^me  under  amtnty  iauit — CV»i tinned. 


Kindfi  of  gftmo. 


Close  seasons. 


Deer.  Feb.  1-Oct.  1  (exeept 
as  follows): 

Ashe,  Chatnam.  Dnvid- 
aem,  iVorsyth,  GHllford. 
MentffoBMry,  Moore. 
Iteodolph.l*  KiciimoiKl. 
ftc»clrinir*»TO,8cotlflTid. 
StanlT,  Stokes,  FHirrv, 
Wataiigu,  \Vilk«?,  Yad- 
kin. 

Beaufort,  Xortbampton . . 

Bladen.  (?  Yancy 

Branswkk 

Burke,    Cleveland,    <'<^- 

Oart«pet,  3<^ne9 

€a.«well 

Cherokee 

Craven ,  Hali  fa  x ,  N  c  w 
Hanover,  Warreti 

C^iiTituck'' 

Dare  (except  Hatteras 
Banks,  to  Mar.  4,  1908). 

Gmn^ille,  Person,  Van ee. 

Hertford 

MeDowell 

Mod  ixm 

Mitehel)/ 

Nash 

Onslow  9 

Pamlieo 

Robeson 

Transylvania 

Tyrrell* 

■Camden.  Chowan,  <'um\- 
beriand,  Duplin,  Edge- 
eonmhe.  G*lt*.  (ireenv, 
Harnett,  U>'<ie.  J<»hn- 
Mton,  LenoiV,  MartiJi. 
Pasquotank,  Perqui- 
mans, Pitt,  Washing:- 
ton,  Wayne,  Wilson. 
Squirrel:* 

Beaufort ,  Chowan  .Cleve- 
laiKJ,  Dare  (except 
gray  squirrel  on  Hat- 
tera^  Banks  to  Mnr.  4. 
1588)^  Gaieis.  Hertforrl. 
Lenoir,  Mecklenburg, 
Per<inim«ns,  Pitt. 

Bertie,  Curteret.  Craven. 
Jones,  Martin.  I*)»in- 
Hco,  Pasquotank,  Tyr- 
rell. 

Edgeeombt^ 

Franklin 

liPeene 

Madison 

Mitchell 

Montgomery,  Trsuisyl- 
vnnia 

Pender 


To  Nov.  1,  1910. 't 


Feb.  1-Atig.  ir» 
Dec.  1-Nov.  1. 
Feb.  1-Scpt.  1. 
Jun.  l^ot.  1. 

Fteb.  1-Aug.  I. 
To  Feb.  23,  1^11. 
To  Feb.  "28.  1917. 
Jan.  1-Sept.  1. 

Mar.  1-Sept.  20. 
Mar.  1-Oct.  15. 

Jun.  l.v<;ept.  1. 
Oct.  1-Feb.  1. 
To  Feb.  4. 1917. 
.Ian.  l-Det".  1. 
Nov.  1-C>trt.  15. 
Nov.  1-Sept.  1. 
AH  thevi'ar. 
Feb.  1-July  15. 
Jan.  1-Nov,  1. 
Dec.  l.VOct.  15. 
Feb.  1-Oct.  15. 
Cn  protected. 


Mar.  1-Nov.  1. 


Mar.  1-4  >ct.  1. 


Nov.  1-Jan.  15. 
Mar.  1-S<.»pt.  1. 
Feb.l-Oct.  1. 
Jnn.  1-Dcc.  1. 
Feb.  15-Oct.  1. 

Apr.  l-Scpt  1 . 
Apr.  l-<Vt.  1 . 


Kinds  of  game. 


Oposs4im:  f> 

AlamanccOa.swell  .Cbat- 
ham,  Durham,  Frank- 
lin, Graham.  Guilford. 
Halifax,  Mecklenburg, 
Mfwre,  Orange,  Pam- 
lico, Wake,  Warren. 

Clay 

<Treene 

Harnett,  Lincoln 

McDowell 

Mitchell 

(•iuail  or  partridgt%  Mnr.  1- 
Nov.  1  (except  as  ioli<»w>): 

AlexaT»der 

Anson  « 

Buncombe 

Burke^  Catawba,  Edge- 
combe, Fo'rsyth,  Nash. 

Cabarrus,  Davidscn,  Du- 
plin, Fmnklin,  Guil- 
lord,  Macon,  Mont- 
gomery, Randolph,'^  J 
Swain,  Wilson. 

Camden,  Cherokee, 
Cla>',  Currituck,  Davie. 
Iredell,  Pasquotank, 
PerquimanH.  Rowan. 

Cleveland,  Lincoln, 
Ptokes,  Suiry.  Yadkin. 

Columbus,  Kiciimond 

Dare,  Tyrrell.  Vance 

Durham,  Madison 

Gtiston 

Henderson 

Hyde 

Met'klenbui^ 

Mitchell 

Northamptoii 

Union 

Watauga  1 

Graham,  Onslow 

Pheasant: 

Ashe,  Chatham.  Djivid- 
w)n,  Forsjlh,  Guilford. 
Montgomery,  Moor  e, 
Randolph.'*  Richmond. 
Rockingham  .Scotland , 
Stanly,  Ptokes,  Surry, 
Watiiiiga,  Wilkes.  Ytm- 
kin. 

Buncombe 

Burke 

Cherokee 

Etigecombe 

Clay 

<Jranville,  Macon 

Henderson 

McDowell 

5Iadt<on 

Mitchell 

Ro  wall 


I 


Clone  reasons. 


FeJ).  l-<>ct  1. 


Apr.  1-Nor.  1. 
Feb.  1-Oct.  1. 
3nn.  1-Oct.  1. 
Mar.  1-Oct.  15. 
Feb.  15-Oct.  1. 


Jan,  15-Dcc.  1. 
Jan.  20-Nov.  20 
Pel*.  l-»ov.  14. 
Feb.  15-Nov.  15. 

Mar.  1-Nov,  15. 


Mar.  1-Dec.  1. 


Feb.  1-Dec.  1. 

Apr.  1-Nov.  1. 
Mar.  1-Oct.  15. 
Feb.  1-Nov.  15. 
Jan.  15-Nov.  28.* 
Apr.  1-Nov.  15, 
Mar.  20-Oct.  15. 
Jan,  10-Dec.  1. 
Feb.  15-Oct.  1. 
Feb.  1-Nov,  1. 
Jan.  15-Dec.  15. 
Mar.  1-Sept.  1. 
Vn  protected. 

To  Nov.  1, 1810. 


Feb.  1-NoT.  14. 

Feb.  15-Nov.  15. 

To  Feb.  28.  1912. 

Mar.  1-Nov.  15. 
i  Mar.  1-Dec.  1. 
i  Mar.  1-Nov. !. 
'  Apr.  1-Nov.  1. 

To  Jan.  1.1912. 

Feb.  1-Nov.  15. 
[Feb.  hVOct.l. 

Feb.  1-Dec.  1. 


'«  Deer  raised  in  private  ]>rescrvcs  may  be  killed,  sold,  or  used  at  any  time. 

h  All  hunting  is  prnhibiied  in  part  of  <'<)lumbia  Township.  Randolph  County,  Jan.  15-Nov.  15,  and 
in  another  part  hunting  by  hnulowners  and  tenants  is  prohibited  Mar.  1-Nov.  15. 
rin  Carver  Creek  and  White  Creek  lownship'*, 
'/Within  half  mile  of  Uike  Waci-aniaw. 
^(>n  north  side  of  Poplar  Branch  Township. 
/Deer  without  horns  i>r.>ttM'te<l  all  the  year, 
f/  In  New  River  or  within  KX)  yards  thereof. 

/*  In  part  of  region  between  Alligator  Uiv<'r  an<l  county  line  Feb.  15-.\ug.  1. 
Hn  Lanesboro  township  only. 
iln  Frankiinsville  Township  Jan.  l.VNov.  15. 
fcClow'  .season  extends  to  la^^t  Thursday  in  November. 
/  In  Cove  Creek  Townshii)  all  the  year. 
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NORTH   CAROLINA. 

Close  seasons  for  game  under  county  iatis — Continued. 


Kinds  uf  game, 


Pheasant— Continued. 

Rutherford  ( E  n  g  1  i  s  li , 
Mongolian). 

Stokes 

Swain 

Transylvania  (English. 
Mongolian,  California, 
to  Nov.  1,  1910), 

Watauga 

Wild  Turkey.  Mar.  1-Nov.  I 
(except  as  follows): 

Anson  a .^ 

Bun(jombe 

Burke 

Cabarrus,  Cherokee,  Da- 
vidson, Edgecombe, 
Guilford,  Macon,  Wil- 
son. 

Clay,  Riindolph.b  Row- 
an, Stokes. 

Columbus 

Davie 

Henderson 

Madison 

Mitchell 

Northampt(m 

Pamlico 

Pender 

Richmond 

Union 

Carteret,  Dare,  Graham, 
Onslow,  Stanly,  Swain, 
Tvrrell. 
Dove,  lark,  robin.  Mar.  1- 
Nov.   lb    (except   as    fol- 
lows): 

Buncombe  (dove) 

Burke 

Cabarrus,  Cherokee, 
Edgecombe  (except 
dove,  Oct.  1-Aug.  1), 
Guilford,  Macon 
(dove). 

Columbus  (dove) 

Davidson,  Richmond.... 

Davie,  Rowan 

Halifax  (dove) 

Henderson 

Hyde 

Madison  (except  dove, 
Feb.  1-Nov.  Ih) 

Mecklenburg 

Mitchell 


("lose  seasons. 


To  Mar.  8,  1918. 

Feb.  1-Dec.  1. 
Jan.  1-Nov.  20. 
Mar.  1-Nov.  1. 


To  Jan.  1.  1911. 


Jan.  20-Nov.  20. 
Feb.  1-Nov.  14. 
Feb.  15-Nov.  15. 
Mar.  1-Nov.  15. 


Feb.  1-Dec.  1. 

Apr.  1-Nov.  1. 
To  Mar.  1,1908. 
Apr.  1-Nov.  15. 
Feb.  1-Nov.  15. 
Feb.  15-Oct.  1. 
Feb.  1-Nov.  1. 
Mar.l-Oet.l. 
Feb.l-Oct.l. 
Jan.  1-Oct.  1. 
Jan.  15-Dec.  15. 
Unprotected. 


Feb.  1-Nov.  1-i. 
Feb.  15-Nov.  15. 
Mar.  1-Nov.  15. 


Apr.  1-Nov.  1. 
Apr.  1-Oct.  15. 
Mar.  1-Dee.  1. 
Feb.l-Aug.l. 
Apr.  1-Nov.  15. 
Mar.l^-Nov.l. 

Jan.  1-Dec.  1. 
Feb.  1-Nov.  15. 
Feb.  lj>-0cl.  1. 


Kinds  of  gtime. 


Close  seasons. 


Dove,  lark,  etc — Continued. 

Northampton       (except 
dove,  Feb.  15-Nov.  1 ) . . 

Stokes 

Union 

Vance 

Warren  (dove ) 

Carteret,    Duplin,    Gra- 
ham, Moore,  Onhlow, 
Swain,  Wilson. 
Woodcock: 

Brunswick,    New    Han- 
over  

Cherokee,        Granville, 
Randolph  b 

Craven,  Jones 

Edgecombe 

Henderson 

Madison 

Mitchell 

Rowan 

Stokes  

Snipe:  b 

Ansona 

Brunswick,    New   Han- 
over  

Cherokee,  Edgecombe 

Granville 

Halifax,  Warren 

Madi.son 

Mitchell 

Marsh  hen,  curlew,  and  other 
shore  birds:  b 

Anson  a 

Carteret 

Cherokee,  Edgecombe . . . 

(Jran  ville 

Henderson 

Madison 

Stokes 

Wildfowl:  ft 

Anson 

Beaufort  (^summerduck) . 

Brunswi(!K,  New  Hanover 

Carteretrf 

Craven,  Granville,  Jones 

Currituck* 

Dare/ 

Edgecombe,  Guilford... 


Hendersjon. 
Hydet;.. 
Madison 
Stokes  .. 


Feb.  1-Nov.  1. 
Feb.  1-Dec.  1. 
Jan.  15-Dec.  15. 
Mar.  15-Oct.  15. 
Feb.  1-Aug.  1. 
Unprotected. 


Jan.l-Sept.l. 

Mar.  1-Nov.  1. 
Feb.  1-Nov.  1. 
Mar.  1-Nov.  15. 
All  the  year. 
Jan.  1-Dec.  1. 
Feb.l6-Oct.l. 
Feb.  1-Dec.  1. 
Feb.  1-Dec.  1. 

Jan.  20-Nov.  20. 

Mar.  1-Sept  1. 
Mar.  1-Nov.  15. 
Mar.  1-Nov.  1. 
May  1-Feb.  1. 
Jan.  1-Dec.  1. 
Feb.  15-Oct.  1. 


Jan.  20-Noy.  20. 
Apr.  1-Aug.  15. 
Mar.  1-Nov.  15. 
Mar.  1-Nov.  1. 
All  the  year. 
Jan.  1-Dec.  1. 
Feb.  1-Dec.  1. 

Jan.  20-Nov.  20. 
Feb.  1-Sept.  15. 
Mar.  1-Sept.  l.o 
Apr.  1-Nov.  25. 
Mar.  1-Nov.  1. 
Apr.  1-Nov.  1. 
Mar.  10-Nov.  10. 
Mar.  1-Nov.  15. 
All  the  year. 

Jan.  1-Dec.  1. 
Feb.  1-Dec.  1. 


«In  Lanesboro  Township  only. 

ft  All  hunting  is  prohibited  in  part  of  Columbia  Townshij),  Randolph  County,  Jan.  15-Nov.  15,  and  in 
another  part  hunting  by  landowuers  and  tenants  is  prohibited  Mar.  1-Nov.  15. 

c  Ducks  only. 

d  Applies  to  shooting  from  batteries  and  sneak  boats. 

c  Applies  to  hunting  over  decoys.  In  addition  to  this  dose  season,  Wednesdays,  Saturdays,  and 
Sundays  are  closed  for  all  hunting.    Ring  shooting  is  prohibited  Apr.  1-Feb.  15. 

/Applies  only  to  hunting  for  .sale. 

(/Battery  shooting  prohibited  on  Wednesdays,  Saturdays,  and  Sundays  on  Pamlico  Sound. 
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EXPERIMENT  STATION  WORK. 

Edited  by  W.  II.  Real  aud  the  Staff  of  the  Experiment  Station  Record. 


Experiment  Station  Work  is  a  subserles  of  brief  popular  bulletins  compiled 
from  the  published  reports  of  the  agricultural  experiment  stations  and  kindred 
institutions  in  this  aud  other  countries.  The  chief  object  of  these  publications 
is  to  disseminate  throughout  the  country  information  regarding  experiments  at 
the  different  exi)eriment  stations,  and  thus  to  acquaint  farmers  in  a  general 
way  with  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
results  herein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  experiments  may  modify  them,  and 
experience  alone  can  show  how  far  they  will  be  useful  in  actual  practice.  The 
work  of  the  stations  nmst  not  be  depended  upon  to  produce  **  rules  for  farming." 
How  to  apply  the  results  of  experiments  to  his  own  conditions  will  ever  remain 
the  problem  of  the  individual  farmer. — A.  C.  Tbue,  Director,  Office  of  Experi- 
ment Stations. 
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EXPERIMENT  STATION  WORK." 


ICE  FOE  HOUSEHOLD  USE.^ 

The  matter  of  ice  and  ice  supplies  has  been  briefly  referred  to  in  a 
discussion  of  water  for  table  use  in  an  earlier  bulletin  of  this  series.® 

The  purity  and  wholesomeness  of  the  ice  supply  h|is  heretofore 
seemed  to  be  a  matter  of  much  less  concern  to  both  sanitary  engineers 
and  consumers  than  the  quality  of  the  water  supply.  Yet  in  view  of 
the  increasing  uses  of  ice  its  purity  is  rapidly  becoming  a  matter 
of  but  slightly  less  importance  than  that  of  water.  While  the  chem- 
ical composition  and  the  factors  which  affect  the  purity  of  water  have 
received  a  large  amount  of  attention  by  the  agricultural  experiment 
stations,  little  study  has  been  made  of  ice  supplies  in  station  labora- 
tories. 

The  consensus  of  opinion  is  that  natural  ice  formed  to  a  reasonable 
depth  is  comparatively  pure  under  usual  circumstances,  but  that  it  is 
very  likely  to  be  contaminated  if  it  freezes  to  the  full  depth  of  a 
shallow  pond  or  stream,  or  if  it  is  flooded,  particularly  w^th  surface 
water.  The  Vermont  Experiment  Station  found  that  of  a  small 
number  of  samples  of  pond  ice  examined  nil  were  unfit  for  household 
use. 

The  following  extracts  from  a  recent  publication  of  the  New  York 
State  department  of  health  regarding  ice  and  ice  supplies  bear 
directly  upon  this  question : 

In  general  there  are  a  great  many  conceivable  ways  that  ice  and  ice  supplies 
may  become  infected.  The  danger  from  many  of  these  causes  of  infection  may, 
however,  be  so  remote  or  so  infrequent  as  to  hardly  merit  notice.  There  are, 
however,  a  few  dangers  associated  with  the  formation  of  natural  ice  and  the 
harvesting  of  ice  supi)lies.  as  now  generally  practiced,  which  do  merit  consid- 
eration. 


o  A  progress  record  of  experimental  inquiries,  published  without  assumption  of 
responsibility  by  the  Department  for  the  correctness  of  the  facts  and  conclusions 
reported  by  the  stations. 

6  Compiled  from  Vermont  Sta.  Rpt.  1898,  p.  177 ;  Mo.  Bui.  N.  Y.  Dept.  Health, 
23  (1907),  No.  2,  pp.  2-r>. 

c  U.  S.  Dept.  Agr.,  Farmers'  Bui.  202,  p.  5. 
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The  first  of  these  dangers  is  the  one  due  to  the  harvesting  of  ice  from  polluted 
sources.  This  ice  may  be  taken  from  ponds  or  rivers  which  have  been  polluted 
by  sewage  and  may  contain  the  germs  of  typhoid  fever  and  other  diseases. 

Secondly,  ice  may  become  contaminated  during  the  period  and  operations  of 
harvesting  by  filth  which  may  have  come  from  infected  sources.  The  hands 
and  feet  of  laborers  or  the  hoofs  of  horses  may  be  the  channels  by  which  infec- 
tion may  be  transmitted  to  the  ice  even  after  it  has  been  taken  from  the  water, 
and  notwithstanding  the  purity  of  the  water. 

Thirdly,  ice  may  become  infected  from  surface  drainage  from  the  adjacent 
lands  during  thaws.  The  water  which  has  thus  flowed  over  infected  fields  that 
may  have  been  fertilized  or  otherwise  infected  may  be  carried  onto  the  ice  and 
settle  and  be  frozen  into  it. 

Finally,  ice  may  become  infected  from  the  exposure  and  handling  incident  to 
distribution  of  it  in  our  cities  and  even  within  our  homes.  This  may  be  by  far 
the  most  serious  mode  of  infection,  for  it  leaves  the  time  interval  between  infec- 
tion and  transmission  too  short  for  any  counteracting  influence  of  cold  to  be 
exerted. 

The  opportunities  afforded  for  infection  during  the  distribution  of  our  ice 
supply  are  many.  They  start  with  the  infection  by  the  icemen  in  handling  the 
ice  and  include  infection  from  the  air  of  our  cities,  the  dirt  and  filth  gathered 
while  the  ice  is  deposited  upon  pavements  and  sometimes  in  streets,  the 
dirty  ice  broom,  the  water  with  which  it  is  washed,  and,  finally,  the  handling 
just  prior  to  placing  in  coolers  or  ice  chests.  To  be  sure,  these  sources  may  be 
largely  avoided  and  wholly  eliminated  by  final  and  careful  washing,  but  here, 
as  in  all  our  daily  habits  in  the  preparation  of  food,  sanitary  precautions  are 
not  always  observed,  and  the  dangers  may  often  he  more  real  than  apparent. 

Notwithstanding  the  many  possibilities  of  ice  infection,  examina- 
tion of  the  literature  of  the  subject  shows  that  the  number  of  epi- 
demics of  disease  attributable  to  ice  is  small.  The  reason  for  the 
small  mortality  from  ice  infection  ''  of  which  we  have  authentic 
record,  is  due  to  a  series  of  natural  agencies  or  safeguards  ♦  ♦  ♦ 
which  tend,  by  a  process  of  successive  elimination,  to  reduce  or 
entirely  destroy  the  bacterial  or  germ  life  that  may  have  been 
originally  present  in  the  polluted  water  or  have  infected  the  ice 
after  its  fonnation,  or  even  after  harvesting.-' 

The  first  safeguard  or  influence  wliich  is  active  in  the  reduction  of  bacterial 
life  is  the  well-established  phenomenon  of  subsidence  and  oxidation  upon  sus- 
pended matters,  including  bacteria  in  bodies  of  quiescent  or  slowly  flowing 
water.  This  action,  of  course,  will  efi'ect  in  the  greatest  degree  the  puriflcation 
of  ice  harvested  from  ponds  and  lakes.  It  affects  in  a  large  meaisure,  however, 
ice  collecteil  from  rivers  and  esijeclally  those  in  which  the  velocities  are  slow 
enough  to  admit  of  formation  of  ice  of  sullicient  thickness  to  warrant  harvesting. 

The  second  agent  in  the  self-puriflcation  of  ice  is  the  removal  of  suspended 
and  dissolved  matters  which  is  brought  about  during  the  action  of  freezing. 
It  is  commonly  known  as  the  "  flltratlon  process  of  freezing,"  and  It  affects  not 
only  the  susi)ended  matters,  such  as  particles  of  dirt  and  bacteria,  but  also 
chemicals  that  are  in  solution.     ♦     ♦     ♦ 

Of  perhaps  the  greatest  influence  in  the  self-purification  of  ice  is  the  effect 
of  low  temperature  upon  the  vitality  and  life  of  the  bacteria  themselves.  It 
has  been  found  by  nearly  all  observers  that  bacteria  exposed  to  low  tempera- 
tures near  the  freezing  point  very  soon  lose  their  vitality,  and  if  exposed  for 
a  sufficient  length  of  time  are  either  killed  or  become  so  attenuated  as  to  be 
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nonpathogenic,  i.  e.,  their  vitality  has  l>een  so  lowered  that  they  are  unable  to 
be  sufficiently  revived  to  produce  disease. 

This  effect  of  low  temperature  upon  the  vitality  of  bacteria  is  proportional 
in  a  measure  to  the  degree  of  cold,  but  of  much  more  importance  is  the  effect  of 
the  time  of  exposure.  *  ♦  ♦  The  few  that  are  not  killed  after  exposure  for 
say  one  month  have  become  so  attenuated  as  to  be  unable  to  produce  disease. 

There  is  still  another  influence  depending  upon  time  of  exposure  that  must 
Pot  be  confounded  with  the  phenomenon  of  cold  alone.  This  is  the  influence  or 
destruction  of  pathogenic  [or  disease  producing]  bacteria  when  exposed  or  dis- 
seminated through  a  body  of  water.  It  has  been  found  that  without  special 
relation  to  temperature,  pathogenic  bacteria  are  slowly  killed  when  discharged 
into  a  body  of  water.  This  is  probably  due  partially  to  the  fact  that  water  is 
not  a  favorable  environment  to  most  species  of  pathogenic  bacteria  accustomed 
to  environment  in  a  human  being,  and  partially  to  the  fact  that  when  exposed 
to  the  ravages  of  other  water  bacteria  they  are  soon  destroyed.     ♦     ♦     ♦ 

These  facts,  while  emphasizing  the  great  immunity  bestowed  by  nature,  point, 
however,  to  the  real  dangers  of  ice  infection  with  renewed  force.  There  still 
remain,  for  instance,  the  infection  due  to  handling  and  distribution ;  to  surface 
Ix)llution  due  to  the  pernicious  practice  of  flooding  ice  to  get  a  thicker  crop; 
to  surface  pollution  due  to  rains  and  melting  snow  washing  pollution  from  side 
slopes  onto  ice  that  has  already  formed,  and  finally  to  the  dangers  of  artificial 
ice  when  this  has  been  manufactured  from  contaminated  water  and  delivered 
to  consumers  before  the  natural  processes  of  purification  have  had  an  oppor- 
tunity to  becronie  active  or  effective. 

It  is  for  the  removal  of  some  of  these  possible  or  residual  dangers,  notwith- 
standing the  high  efficiency  of  natural  purification,  that  regulations  looking  to 
the  conservation  of  our  ice  supplies  become  desirable  if  not  necessary.  ♦  ♦  ♦ 
It  neeiis  no  proof  to  show  that  ice  harvested  from  the  vicinity  of  sewer  outlets 
would  be  loathsome  if  not  dangerous.  In  fact,  even  if  there  were  no  danger 
from  such  a  procedure  there  would  still  be  an  aesthetic  objection  to  organic 
and  other  filth  associated  with  polluted  waters  that  make  incumbent  the  form- 
ing of  laws  for  the  protection  of  our  ice  supplies. 

With  the  growth  of  population  and  manufacturing  industries  the 
pollution  of  streams,  ponds,  and  lakes  is  becoming  so  general  as  to 
render  it  more  and  more  diflScult  to  find  unpolluted  bodies  of  water 
from  which  to  harvest  natural  ice.  It  therefore  becomes  increasingly 
important  to  guard  against  this  source  of  danger  to  the  public  health, 
particularly  as  the  demand  for  ice  is  steadily  growing  and  its  uses 
rapidly  multiplying. 

CULTURE  AND  VAEIETIES  OF  ROOT  CROPS.* 

As  explained  in  an  earlier  number  of  this  series,^  root  crops  are  a 
valuable  feed  for  stock,  especially  during  the  winter  when  they  sup- 
plement the  rations  of  grain  and  other  dry  feed  stuffs.  They  thrive 
best  in  regions  having  moist  and  cool  weather,  but,  nevertheless, 
enough  heat  and  sunshine  to  promote  rapid  growth  during  the  grow- 
ing season.     In  many  sections  of  the  Northern  States  root  crops  may 

o  Compiled  from  New  York  Cornell  Sta.  Buls.  243  and  244. 
»  U.  S.  Dept  Agr.,  Farmers'  Bui.  305,  p.  19. 

309 


8 

be  grown  with  profit,  but  the  fact  that  their  culture  is  not  so  gen- 
erally understood  as  it  should  be  is  probably  the  reason  that  they 
are  not  grown  so  extensively  in  the  United  States  as  in  Canada  and 
parts  of  Europe. 

The  New  York  Cornell  Station  has  recently  published  the  results 
of  investigations  as  to  the  best  methods  of  growing  mangels,  half- 
sugar  mangels,  sugar  beets,  ruta-bagas,  kohl-rabi,  hybrid  turnips, 
turnips,  and  carrots  in  order  that  this  information  might  serve  as  a 
guide  to  those  wishing  to  raise  any  of  these  crops  under  similar  con- 
ditions. The  culture  of  these  roots  is  explained  as  the  experience  of 
the  station  has  determined  it,  and  the  leading  varieties  are  described. 

SEEDS  AND  SEEDING. 

In  discussing  seeds  and  seeding  it  is  pointed  out  that  the  commer- 
cial "  seed  "  of  mangels,  half-sugar  mangels,  sugar  beets,  and  carrots 
is  really  the  fruit,  of  which  each  individual  fruit  may  contain  from 
1  to  7  seeds.  The  fruit  of  the  carrot,  however,  bears  only  one  seed. 
The  connnercial  seeds  of  ruta-bagas,  turnips,  and  kohl-rabi  are 
true  seeds.  Almost  all  of  the  seed  samjiles  received  at  the  station 
contained  dust,  and  in  some  of  them  the  dust  and  pieces  of  stem 
reached  7  2)er  cent  of  the  total  weight.  The  following  table  gives  a 
comparison  of  the  different  kinds  of  seed  studied  at  the  station. 

CoDijHiHson  of  root-crop  seeds. 


Crop. 


Mangels 

Half-sugar  mangels. 

Sugar  beets 

Ruta-bagas 

Hybrid  tumii>H 

Common  turnips 

KohI-rabie8 

Carrots 


Seeds  per  pound. 


32, 000  to  185,000 
24,000to  36,000 
22. 000  to  24,000 
161. 000  to  188, 000 
183. 000  to  266. 000 
200, 000  to  260. 000 
114. 000  to  129,000 
440, 000  to  460, 000 


Oerminao 
tion. 


Percent. 
73  to  185 
100  to  136 
102  to  132 
83  to  92 
71  to  94 
89  to  92 
48  to  96 
15  to    83 


In  the  case  of  carrots,  with  a  germination  power  of  only  15  per 
cent,  the  cost  of  a  pound  of  seed  which  would  grow,  based  on  the 
ordinary  price  of  the  seed,  or  GO  cents  per  pound,  would  be  $4  per 
pound.  This  seed  was  sown  at  the  station,  and  a  good  stand  was 
secured,  but  for  each  carrot  grown  over  80  seeds  were  required. 
These  figures  need  no  comment  to  show  the  value  and  the  necessity  of 
good  seed. 

Sowing  from  May  6  to  9  proved  better  at  the  station  for  all  roots 
than  sowing  as  late  as  June  12.  Planting  early  in  May  generally 
])romotes  yield,  dry  matter  content,  and  keeping  quality.  On  clay 
loam  soil  the  carrot  seed  failed  to  grow  when  sown  one-fourth  inch 
deep,  while  it  grew  well  in  sand  sown  five-eighths  inch  deep.  Man- 
gels, half-sugar  mangels,  and  sugar  beets  were  all  sown  three-fourths 
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inch  deep  and  all  others  between  one-fourth  and  one-half  inch.  A 
distance  of  30  inches  between  rows  is  advised,  in  order  to  admit  of 
horse  culture  for  a  longer  period  of  time  than  when  the  rows  are  put 
nearer  together.  With  this  distance  between  rows  the  largest  yield 
per  acre  may  not  be  realized,  but  by  all  possible  elimination  of  hand 
labor  roots  are  produced  at  the  lowest  cost  per  ton. 

GENERAL  CULTUBAL   CONSIDERATIONS. 

Mangels  were  ready  for  thinning  thirty  to  thirty-five  days  after 
sowing,  ruta-bagas  twenty-five  to  thirty  days,  turnips  sixteen  to 
twenty-five  days,  and  carrots  and  parsnips  about  thirty-five  to  forty 
days.  Clean  culture  was  given  and  an  application  of  100  pounds  of 
nitrate  of  soda  per  acre  was  made  when  the  crop  was  found  to  be 
making  insufficient  growth.  Common  turnips,  some  of  the  hybrid 
turnips,  and  cabbages  were  used  from  the  beginning  of  September 
until  November,  and  the  other  crops  were  harvested  and  stored  in 
October  and  early  in  November.  Cabbages,  common  turnips,  and 
some  of  the  early  hybrid  turnips  may  be  used  in  September,  October, 
and  November,  the  later  hybrid  turnips  and  ruta-bagas  in  November 
and  December,  and  mangels  and  half-sugar  mangels  the  rest  of  the 
winter.  These  crops  are  all  well  adapted  to  feeding  cattle  and  sheep, 
but  ruta-bagas  are  especially  good  for  hogs,  and  carrots  for  feeding 
horses. 

A  proper  rotation,  early  sowing,  and  a  uniform  stand  are  regarded 
as  essentials  for  a  high  yield.  Mangels  grown  continuously  on  the 
same  land  for  four  years  yielded  9.6  tons  of  roots,  containing  1  ton 
of  dry  matter,  while  on  land  under  rotation  they  yielded  34  tons  of 
roots  and  4  tons  of  dry  matter  per  acre.  From  25,000  to  30,000  plants 
of  mangels,  ruta-bagas,  and  hybrid  turnips,  and  from  40,000  to  60,000 
plants  of  carrots  per  acre  are  suggested  as  proper  stands. 

Two  half-sugar  mangels,  Vilmorin  Half-Sugar  Rosy  and  Carter 
Half-Sugar,  are  recommended  as  suitable  stock  for  breeding  purposes. 
Carter  Holborn  Elephant,  Kangaroo,  and  Garton  Superlative  ruta- 
bagas are  comparatively  free  from  fibrous  roots  and  have  a  uniform 
and  good  shape.  The  Yellow  Aberdeen  hybrid  turnip  proved  best 
for  early  fall  use,  while  Garton  Pioneer  is  later  and  can  be  stored 
as  well  as  ruta-bagas.  Of  the  different  varieties  of  turnips  for  early 
fall  use.  Mammoth  Improved  Green  Globe  and  White  Egg  are  sug- 
gested. Carter  100-ton  carrot  was  the  best  variety  for  clay  loam  soil. 
Lobberich  Agricultural  carrot  did  equally  well  on  clay  loam  and 
gravel  loam,  and  Giant  Wiltshire  and  Orange  Giant  gave  good  yields 
on  heavy  clay  loam.  The  two  last  mentioned  varieties,  however,  were 
difficult  to  harvest  because  they  broke  off  so  readily,  thus  indicating 
that  they  are  better  adapted  to  deep  friable  loams.  White  Vienna 
and  Carter  Model  kohl-rabi  gave  about  equally  good  yields. 
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MANGEL- WUBZELS. 

In  a  closer  consideration  of  the  principal  root  crops  it  is  pointed  out 
that  the  five  different  shapes  of  mangels  grown  in  this  country  are  the 
long,  half-long,  ovoid,  tankard,  and  globe  types.  In  addition  to  these 
a  long  curved  type,  known  as  the  cow-horn  mangel,  is  grown  in  Europe. 
The  color  of  the  skin  may  be  white,  pink,  red,  orange,  yellow,  golden, 
purple,  or  black.  The  flesh,  which  consists  of  concentrate  rings  of 
fii-m  tissue  alternating  with  rings  of  softer  tissue,  is  seldom  uniform 
in  color.  The  juice  of  the  softer  rings  is  often  colored  and  may  be 
crimson  in  the  I^ng  Red,  golden  in  the  Golden  Tankard,  or  white  in 
the  half-sugar  mangel  and  the  sugar  beet.  The  long  varieties  are 
three  to  four  times  as  long  as  their  greatest  diameter  and  frequently 
taper  to  the  crown  and  the  tip  of  the  root.  From  one-half  to  two- 
thirds  of  the  root  is  below  the  surface  of  the 'ground,  which  indicates 
that  varieties  of  this  type  should  be  cultivated  on  deep  friable  soils 
worked  to  a  good  depth.  The  half-long  varieties  are  shorter  than  the 
long  sorts,  and  they  taper  from  the  shoulders  to  the  taproot. 

The  ovoid  form  is  about  two  to  three  times  as  long  as  it  is  broad 
and  tapers  to  the  crown  and  the  tip  of  the  root.  The  color  of  the 
skin  is  most  commonly  yellow  or  orange.  About  one-half  the  n)ot 
may  be  below  ground,  and  owing  to  its  short  length  this  form  is  much 
better  fitted  for  shallow  soils  than  the  long  forms.  The  tankard  is 
about  two  to  three  times  as  long  as  broad  and  carries  its  width  almost 
uniformly  throughout  its  entire  length.  The  Golden  Tankard,  with  a 
deep  yellow  colored  flesh,  and  the  Crimson  Tankard,  with  a  crimson  or 
rose  colored  skin  and  with  crimson  rings  in  the  flesh,  are  perhaps 
the  best  known  varieties  of  this  form.  Four  inches  in  diameter  and 
10  to  11  inches  in  length  is  a  common  proportion,  and  generally  but 
5  inches  of  the  root  is  below  the  surface.  The  globe  varieties  attain 
a  size  of  from  4  to  7  inches  in  diameter  and  are  spherical,  or  nearly 
so,  in  form.  This  type  is  particularly  well  adapted  to  shallow  soils, 
as  frequently  from  two-thirds  to  four-fifths  of  the  root  forms  above 
ground.     The  Yellow  Globe  is  the  variety  most  commonly  grown. 

In  order  that  the  descriptions  of  root  crops  may  be  better  under- 
stood, the  different  parts  are  briefly  defined.  The  neck  or  part  that 
bears  the  leaves  may  be  long,  medium,  or  short.  This  part  should  be 
as  small  as  possible,  as  it  is  of  little  value  for  feeding  purposes.  The 
shoulders,  more  prominent  in  some  varieties  than  in  others,  consist  of 
the  upper  [)art  of  the  stem  and  do  not  bear  leaves.  The  shoulders  and 
the  neck  together  constitute  the  crown,  which  is  removed  from  sugar 
beets  before  using  them  for  the  manufacture  of  sugar.  The  stem  or 
hypocotyl  is  the  thick  fleshy  part  between  the  neck  and  the  tapering 
primary  root.  It  is  rich  in  nutrients  and  varies  in  length  in  different 
varieties.  The  primary  root  appears  as  a  continuation  of  the  stem. 
It  should  terminate  in  a  single  small  taproot,  as  secondary  roots, 
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prongs,  or  forks  are  undesirable,  not  only  increasing  the  cost  of  har- 
vesting, but  also  indicating  a  coarse  and  fibrous  nature.  Well-formed 
roots  are  described  as  smooth,  while  those  lacking  the  proper  shape 
are  referred  to  as  forked  or  rough.  The  two  depressions  running 
lengthwise  down  the  primary  root  on  opposite  sides  are  known  as  the 
dimples.  The  lateral  roots  should  be  fine,  fibrous,  and  fairly  abun- 
dant, and  spring  from  the  dimples.  This  fibrous  root  system  breaks 
off  in  harvesting. 

While  mangels  may  be  grown  on  almost  all  productive  soils,  deep 
loams  are  considered  best  and  are  necessary  for  the  production  of 
heavy  yields  of  the  long  varieties.  Mangels  and  sugar  beets  need  con- 
siderable sunshine  for  the  development  of  the  root  and  the  elabora- 
tion of  sugar.  With  a  good  supply  of  moisture  in  the  soil  after  the 
plants  have  become  established  they  will  grow  in  a  warm,  dry  climate 
and  withstand  drought  far  better  than  most  other  crops.  In  the  rota- 
tion mangels  may  be  grown  between  two  grain  crops  or  after  another 
intertilled  crop  which  has  been  heavily  manured,  as  cabbages.  Good 
success  is  also  secured  in  growing  them  after  clover  wliich  has  been 
down  for  a  year,  and  as  they  are  not  harvested  until  late  in  the  fall, 
the  grain  crops  best  suited  to  succeed  them  are  oats  and  corn.  If  oats 
follow,  the  tops  should  be  spread  uniformly  over  the  land  and  plowed 
under  in  the  fall,  because  the  leaves  are  a  valuable  manure,  and  if 
left  unspread  the  grain  crop  will  be  uneven. 

In  preparing  the  soil  for  mangels  it  is  advised  to  plow  deeply  in 
the  fall  and  to  cross-plow  or  to  give  a  deep  disk  harrowing  in  the 
spring.  Ten  to  12  tons  per  acre  of  barnyard  manure  should  be 
applied  previous  to  plowing,  and  this  may  be  supplemented  in  the 
spring  with  fertilizers.  The  seed  bed  should  be  put  into  fine  condi- 
tion with  disk  and  spike-tooth  harrow,  and  previous  to  the  last  two 
harrowings  from  240  to  280  pounds  of  acid  phosphate,  100  to  120 
pounds  of  nitrate  of  soda,  and  100  to  120  pounds  of  muriate  of  potash 
should  be  mixed  together  and  applied  immediately.  This  treatment 
will  stimulate  the  young  plants  into  vigorous  growth.  In  some  cases 
400  to  500  pounds  of  salt  per  acre  are  applied.  If  the  land  needs 
lime,  the  use  of  1,500  to  2,000  pounds  per  acre  will  often  be  found 
profitable. 

Owing  to  the  smallness  of  the  seed  it  is  easy  to  sow  it  too  deep. 
From  G  to  8  pounds  of  good  seed  are  required  per  acre,  and  the  sowing 
may  be  done  with  a  grain  drill.  A  7-inch  11-hoe  drill  may  be  used  to 
sow  the  seed  in  either  28  or  35  inch  rows.  In  order  to  facilitate  the 
use  of  a  2-horse  cultivator  the  rows  should  not  be  less  than  30  inches 
apart.  As  soon  as  the  plants  have  four  leaves  all  the  plants  except 
little  bunches  every  6,  8,  or  10  inches  apart  are  chopped  out  with  a 
hoe  5  or  6  inches  wide,  and  after  this  has  been  done  the  remaining 
plants  are  thinned  to  but  one  plant  every  6  to  10  inches.    The  globes 
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and  tankards  require  rather  a  greater  width  in  the  row  than  the  long 
varieties.  The  bunching  and  thinning  must  be  done  at  this  stage,  for 
if  done  later  the  development  of  the  plants  is  checked.  As  soon  as 
the  rows  can  be  seen,  shallow  cultivation  is  given  to  keep  the  land  at 
all  times  free  from  weeds  and  from  a  hard  or  crusted  surface.  If  the 
plants  appear  stunted  when  they  are  thinned,  a  top  dressing  of  50 
pounds  of  nitrate  of  soda  per  acre  mixed  with  50  pounds  of  acid  phos- 
phate, or  with  salt  or  sand  to  give  it  bulk,  may  be  used  with  profit. 
The  mangels  should  be  harvested  before  severe  frosts  occur  and  may 
be  taken  up  at  any  time  when  the  outer  leaves  have  withered.  The 
roots  should  be  pulled  up  with  as  little  injury  as  possible  and  the  tops 
twisted  oflF.  If  stored  in  a  root  cellar,  the  place  should  be  dry  and 
well  ventilated.  The  average  yield  is  generally  from  16  to  29  tons, 
although  at  the  station  during  the  past  three  years  several  varieties 
have  yielded  at  the  rate  of  40  tons  per  acre.  The  average  yield  of  dry 
matter  per  acre  during  the  past  three  years  was  between  2.4  and  3 
tons.  In  the  case  of  sugar  beets  20  tons  of  beets  contained  about  4  to 
4.5  tons  of  dry  matter,  while  the  yields  of  half -sugar  mangels  ranged 
between  the  yields  of  mangels  and  sugar  beets.  The  amount  of  dry 
matter  in  mangels  usually  varies  between  7  and  14  per  cent.  In  1904, 
on  the  University  farm,  the  dry  matter  varied  between  9.56  and  16.01 
per  cent  in  nine  varieties.  About  half  of  the  dry  matter  is  sugar,  the 
percentage  often  varying  between  3  and  8  per  cent.  It  is  pointed  out 
that  the  average  composition  of  the  mangel  to-day  is  practically  the 
same  as  it  was  fifty  years  ago,  while  the  sugar  beet  has  been  increased 
50  per  cent  in  its  value  for  sugar  production  during  the  past  forty 
years. 

TURNIPS. 

The  turnip  also  consists  of  a  thickened  stem  and  root.  The  best 
known  types  are  the  common  turnip  {Brassica  rapa)^  the  hybrid  tur- 
nip, and  the  ruta-baga,  Swedish  turnip,  or  Swede  {Brassica  campes- 
trix  or  Brassica  rutabaga).  The  common  turnip  and  the  ruta-baga 
are  thought  by  some  to  be  of  distinct  primary  origin,  while  hybrid 
turnips  are  said  to  be  a  cross  between  these  two.  In  the  turnip  the 
color  of  the  leaves  is  a  grass  green,  while  the  ruta-baga  has  leaves 
of  bluish  green  or  covered  with  a  bluish  white  bloom.  The  turnip 
finishes  its  growth  in  from  sixty  to  ninety  days,  while  the  ruta-baga 
requires  from  ninety  to  one  hundred  and  eighty  days.  The  flesh  of 
the  turnip  is  soft,  usually  white  to  yellow,  more  often  white,  while 
that  of  the  ruta-baga  is  firmer,  white,  yellow,  or  orange,  but  more 
often  yellow.  Turnip  seed  is  small,  only  2  to  3  pounds  being  sown 
per  acre,  while  of  the  larger  and  darker  ruta-baga  seed  4  to  5  pounds 
are  required. 
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Turnips  are  classified  commercially  according  to  their  shape,  form 
of  the  upper  part  of  the  root,  color  of  the  upper  part  of  the  root,  and 
color  of  the  flesh.  The  principal  shapes  are  long,  tankard,  round  or 
globe,  and  flat,  but  there  is  considerable  variation  between  these  dif- 
ferent forms.  Some  taper  toward  the  tap  root,  while  others  are 
fairly  uniform  in  width.  The  long  type,  three  or  more  times  as  long 
as  broad,  generally  tapers  toward  the  tap  root.  The  tankard  form 
corresponds  to  the  tankard  form  of  the  mangel.  A  large  proportion 
of  the  root  of  this  type  is  above  ground  and  the  part  underground 
tapers  abruptly  toward  the  tap  root.  All  roots  nearly  spherical 
belong  to  the  round  or  globe  form  and  the  flat-shaped  turnips  are 
greater  in  width  than  in  length.  The  round  or  globe  turnips  tend  to 
grow  deep  in  the  soil  and  are  better  suited  to  deeper  soils  than  the 
tankard  or  flat  types.  The  roots  are  flat-topped  or  round-topped, 
according  to  the  shape  of  the  upper  part  of  the  root  and  the  character 
of  the  shoulders.  The  crown  should  be  convex  to  avoid  holding  water. 
The  roots  are  called  white,  yellow,  green,  bronze,  purple,  or  red  tops, 
and  graystones,  according  to  the  color  of  the  part  of  the  root  exposed 
to  the  light.  The  roots  known  as  graystones  have  the  upper  part  mot- 
tled with  transverse  green  and  purple  streaks.  The  flesh  of  turnips 
is  generally  either  white  or  yellow.  The  yellow  flesh  varieties  of  com- 
mon turnips  are  considered  of  superior  quality,  and  most  of  the 
hybrid  turnips  introduced  on  account  of  their  superior  merit  have 
yellow  flesh.  The  crown  should  be  single;  that  is,  only  one  shoot  or 
neck  should  arise  from  it,  as  roots  with  multiple  crowns  or  those  hav- 
ing several  shoots  are  generally  coarser,  more  fibrous,  and  considered 
of  lower  feeding  value. 

The  best  soils  for  this  crop  are  free-working  lands,  rich  in  organic 
matter  and  in  good  tilth.  Common  turnips  will  do  better  on  lighter 
loams  than  ruta-bagas,  and  these  will  give  a  better  yield  than  turnips 
upon  heavy  to  medium  loams.  Climate  is  apparently  of  more  impor- 
tance than  soil  for  this  crop.  A  damp  and  rather  dull  climate,  with 
a  well-distributed  rainfall  throughout  the  growing  season,  seems  to 
be  best.  To  prepare  the  land  it  is  recommended  that  an  application 
of  about  10  tons  of  barnyard  manure  per  acre  be  plowed  under  in 
fall  and  the  land  be  put  in  good  tilth  the  next  spring.  Lime  slaked 
to  a  very  fine  powder  may  be  applied  at  the  rate  of  1,000  pounds  of 
quicklime  per  acre  and  harrowed  in  with  400  to  600  pounds  of  acid 
phosphate  and  50  pounds  of  nitrate  of  soda.  This  application  must 
be  well  incorporated  with  the  soil  before  sowing  and  the  seed  bed 
made  as  fine  as  possible.  From  2|  to  5  pounds  of  seed  are  usually 
sown  in  the  case  of  ruta-bagas  and  hybrid  turnips  and  from  2  to  4 
pounds,  or  an  average  of  3  pounds,  per  acre  in  the  case  of  common 
turnips  when  the  rows  are  27  to  30  inches  apart.     It  was  found  at 
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the  station  that  ruta-bagas  and  Garton  Pioneer  hybrid  turnips,  when 
sown  early,  lost  in  quality  by  the  production  of  long  necks.  It  is 
considered  best  to  plant  in  rows  80  inches  apart,  which  will  admit  of 
easy  cultivation,  and  to  place  the  plants  7  to  8  inches  apart  in  the 
row.  With  this  rate  of  planting  an  acre  will  contain  about  28,000 
plants.  The  cultivation  consists  in  keeping  the  land  free  from  weeds 
by  means  of  frequent,  shallow  tillage.  As  the  crop  grows  quickly, 
only  three  or  four  cultivations  can  be  given,  with  intervals  of  seven  to 
ten  days,  before  the  leaves  meet  in  the  rows.  A  top  dressing  of  50 
pounds  of  nitrate  of  soda  is  sometimes  very  advantageous.  In  1905 
the  station  secured  from  20  to  25  tons  per  acre  from  such  varieties 
as  the  Improved  Green  Globe  and  the  Carter  Mammoth.  In  1906 
White  Egg  gave  the  largest  yield.  During  two  years  hybrid  turnips 
sown  on  May  11  yielded  at  the  rate  of  28  tons,  while  those  sown 
June  12  J  ielded  only  about  14  tons  per  acre.  Garton  Pioneer  showed 
considerable  resistance  to  soft  rot,  being  the  only  one  not  attacked, 
and  yielding  for  the  two  years  at  the  rate  of  nearly  28  tons  per  acre. 
The  average  yield  of  ruta-bagas  from  the  early  sowing  for  two 
years  was  at  the  rate  of  21  tons.  The  common  turnips  are  harvested 
as  soon  as  they  are  large  enough  and  often  used  for  feed  in  the  fall. 
The  hybrid  turnips  may  be  used  a  little  later  and  may  even  be  stored, 
Garton  Pioneer  being  a  good  variety  for  this  purpose.  Ruta-bagas 
are  usually  stored  after  mangels,  but  before  serious  frost  has  occurred. 

KOHL-BABI. 

Kohl-rabi  {Brassica  caulorapa)  is  grown  for  its  thickened  stem 
instead  of  for  its  leaves.  The  crop  succeeds  wherever  ruta-bagas 
succeed,  the  cultural  treatment  of  the  crop  being  the  same.  The  crop 
is  not  so  subject  to  disease  as  ruta-bagas,  withstands  drought  better, 
can  be  grown  on  heavier  soils,  and  thrives  well  on  muck  land.  Its 
further  advantages  are  that  it  stands  well  out  of  the  ground  and  can 
be  readily  pastured  by  sheep;  that  it  does  not  seem  to  cause  tainted 
milk  when  fed  to  dairv  cows,  and  that  it  is  also  better  than  the  ruta- 
baga  in  withstanding  frosts  and  developing  in  warm  climates.  Its 
leaves  are  as  valuable  for  feed  as  the  stem.  Among  the  well-known 
varieties  are  the  AVhite  and  Purple  Vienna,  Short-top  White,  Goliath, 
and  Carter  Model. 

GABBOTS. 

The  carrot,  like  the  mangel  and  turnip,  is  made  up  of  thickened 
stem  and  root,  the  proportions  of  the  two  parts  varying  in  different 
varieties.  The  carrot  is  composed  of  a  well-defined  outer  layer, 
usually  red  or  scarlet  in  the  red  varieties,  and  an  inner  layer  or  core, 
generally  yellow  or  dull  white.  The  outer  layer  is  considered  to  be 
of  higher  feeding  value  than  the  pith;  hence  those  containing  the 
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smallest  percentage  of  core  should  always  be  selected.  This  crop  re- 
quires deep,  well-pulverized,  sandy  loam  soil,  fitted  and  cultivated 
the  same  as  for  mangels.  The  manure  should  be  applied  to  the  pre- 
vious crop  or  else  be  well  rotted  before  being  plowed  under.  The 
seed  germinates  very  slowly  and  from  6  to  7  pounds  should  be  sown 
per  acre,  although  if  it  is  of  good  germination  power  4  or  5  pounds 
is  sufficient.  Carrots  should  be  sown  in  rows  about  30  inches  apart 
and  the  plants  left  about  3  inches  apart  in  the  rows.  This  gives  from 
55,000  to  60,000  plants  per  acre.  The  crop  is  usually  harvested  before 
severe  frost  sets  in  and  stored  as  other  roots.  At  the  station  the  yields 
varied  from  7  to  25  tons  per  acre,  although  it  is  stated  that  much 
higher  yields  are  sometimes  reported.  The  leaves  of  carrots  appear 
to  be  of  higher  feeding  value  than  the  leaves  of  mangels  or  ruta-bagas. 
Carrots  are  considered  of  high  value  for  all  classes  of  stock,  but 
especially  of  great  value  for  feeding  horses. 

COWFEAS  AND  SOY  BEANS.« 

The  great  importance  of  cowpeas  and  soy  beans  to  our  agriculture 
is  more  and  more  recognized,  and  the  culture  of  these  crops  is  spread- 
ing from  year  to  year,  not  only  in  all  sections  of  the  Southern  States, 
but  even  to  unexpected  northern  latitudes.  The  two  crops  were 
recently  grown  in  comparison  by  the  Indiana  and  Oklahoma  experi- 
ment stations,  and  several  points  worthy  of  attention  were  brought 
out  for  the  benefit  of  growers.  The  plants  are  similar  in  many 
respects,  while  they  diflFer  in  others,  and  a  comparison  of  their  charac- 
teristics leads  to  a  better  knowledge  of  their  adaptations  and  value. 

PLACE  IN  BOTATION. 

On  most,  if  not  all,  farms  where  cowpeas  and  soy  beans  can  be 
grown  successfully  either  one  or  both  can  profitably  be  given  a  per- 
manent place  in  the  crop  rotation.  In  some  localities  both  crops 
succeed  well,  but  the  one  is  perhaps  better  known  than  the  other. 
For  this  reason  a  larger  acreage  may  be  devoted  to  it.  In  Oklahoma, 
for  instance,  where  the  cowpea  is  quite  extensively  grown,  the  soy 
bean  lias  not  come  into  such  general  use  as  a  forage  or  a  grain  crop, 
although  it  is  considered  by  many  a  good  substitute  for  the  cowpea  in 
the  rotation.  Both  the  cowpea  and  soy  bean  are  well  adapted  to 
preceding  a  crop  of  wheat.  When  planted  early  and  well  cultivated, 
it  is  possible  to  harvest  the  crops  in  August  in  Oklahoma,  leaving 
ample  time  to  prepare  the  land  for  winter  wheat. 

For  the  corn  and  wheat  producing  sections  of  the  State  a  three-year 
rotation,  consisting  of  corn  the  first,  oats  the  second,  and  wheat,  fol- 
lowed by  either  cowpeas  or  soy  beans,  the  third  year,  is  recommended. 

a  Compiled  from  Indiana  Sta.  Bui.  120;   Oklahoma  Sta.  Bui.  74 
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For  a  more  extended  rotation  the  following  succession  of  crops  is 
suggested :  Corn,  Kafir  corn,  cotton,  oats,  and  wheat,  followed  by  cow- 
peas  or  soy  beans  the  same  year.  In  the  sections  of  the  State  where 
broom  com  is  grown  a  rotation  consisting  of  broom  corn  the  first  year, 
cowpeas  or  soy  beans  the  second,  and  durum  wheat  the  third  year,  is 
considered  profitable.  Many  farmers  sow  cowpeas  between  the  com 
rows  at  the  last  cultivation,  and  this  practice  makes  it  possible  to 
use  the  crop  twice  in  a  three-year  rotation,  as,  for  instance,  when 
oats  followed  by  cowpeas  are  grown  the  first  year,  cotton  the  second, 
and  corn  the  third.  In  addition  to  increasing  the  fertility  of  the  soil 
through  their  power  of  using  the  free  nitrogen  of  the  air  and  storing 
a  considerable  quantity  of  it  in  their  roots,  both  crops  have  a  benefi- 
cial effect  upon  the  physical  condition  of  the  soil  by  making  it  loose 
and  mellow. 

SOrL  AND  MANXJBING. 

Although  cowpeas  and  soy  beans,  like  other  leguminous  crops, 
increase  soil  fertility,  they  are  not  successful  on  thin  and  badly  worn 
lands.  The  influence  of  barnyard  manure  on  the  two  crops  was 
shown  in  an  experiment  made  by  the  Oklahoma  Station.  Two  crop 
rotations,  one  including  the  cowpea  and  the  other  the  soy  bean,  were 
grown  on  manured  and  unmanured  ground.  In  the  first  com,  oats, 
wheat,  and  cowpeas  in  the  order  given  occupied  the  soil  during  a 
period  of  three  years.  Cowpeas  were  grown  in  1902  and  1906,  but 
the  latest  crop  had  a  poor  stand  and  the  yields  were  low.  The  plats 
which  had  been  manured  at  varying  intervals  gave  an  average  yield 
of  3.28  bushels  of  grain  and  0.35  ton  of  straw  per  acre,  while  the 
unmanured  plats  yielded  2.88  bushels  of  grain  and  0.29  ton  of  straw. 
The  second  rotation,  consisting  of  castor  beans,  Kafir  com,  cotton, 
oats,  wheat,  and  soy  beans,  was  completed  in  five  years,  necessitating 
the  removal  of  both  wheat  and  soy  beans  the  last  year.  The  manured 
plats  in  this  experiment  received  14  tons  of  manure  per  acre  in  1902, 
but  no  manurial  treatment  was  given  afterwards.  In  1904,  after  the 
wheat  was  harvested,  the  land  was  disked  with  a  disk  harrow  several 
times,  and  30  pounds  of  soy  bean  seed  per  acre  was  put  in  with  a 
disk  drill  July  12.  This  crop  required  seventy-nine  days  to  mature, 
and  was  harvested  October  1.  The  unmanured  land  produced  on  an 
average  11.6  bushels  of  grain  and  0.68  ton  of  straw  and  the  manured 
17.6  bushels  of  grain  and  1.02  tons  of  straw  per  acre. 

In  1904  cowpeas  and  soy  beans  were  compared  in  general  farm 
work  on  bottom  and  upland  soil.  The  bottom  land  was  seeded  May 
5  and  the  upland  June  30.  In  both  trials  cowpeas  gave  much  the 
heavier  yields  of  cured  hay  per  acre.  This  has  also  been  the  ex- 
perience of  the  Indiana  Station,  where  the  cowpea  produced  about 
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twice  as  much  hay  and  not  half  as  much  grain  as  the  soy  bean. 
Heavy  rains  interfered  with  the  crops  on  the  bottom  land,  and  hence 
the  late  planting  on  the  upland  soil  gave  the  better  results,  especially 
in  grain  production.  The  soy  bean  stood  the  excessively  moist  con- 
ditions better  than  the  cowpea.  Both  crops,  are  also  quite  drought 
resistant,  the  power  of  endurance  being  a  little  greater  in  the  soy 
beans  than  in  the  cowpea. 

FULNTING. 

Both  crops  are  generally  drilled  in  rows  24  to  36  inches  apart.  At 
the  Indiana  Station  the  common  wheat  drill  was  found  the  most  con- 
venient and  most  satisfactory  machine  for  doing  this  work.  It  is 
recommended  that  for  the  medium-sized  varieties  the  drill  be  set  at 
2  bushels  per  acre  on  the  wheat  scale,  and  using  the  first,  fifth,  and 
ninth  holes,  thus  making  the  drills  32  inches  apart  for  soy  beans,  or 
the  first,  fourth,  seventh,  and  tenth  holes,  making  the  drills  24  inches 
apart  for  cowpeas.  The  32-inch  drills  require  about  23  poimds  of 
seed  per  acre  and  the  24-inch  drills  about  30  pounds.  For  the  smaller 
seeds  the  drills  should  be  set  at  about  2  pecks  less  and  for  the  larger 
seeds  at  about  10  or  12  pecks  per  acre  on  the  wheat  scale.  In  1904  at 
the  Oklahoma  Station  soy  beans  in  rows  24  inches  apart  gave  an 
average  yield  of  8.6  bushels  of  grain  and  0.77  ton  of  straw  per  acre, 
while  a  32-inch  planting  produced  10  bushels  of  seed  and  0.89  ton  of 
straw.  The  average  results  for  three  years  of  experiments  in  methods 
of  planting  soy  beans  for  seed  production  at  the  Indiana  Station  show 
that  drills  32  inches  apart  and  cultivated  produced  the  best  yield. 
Tests  at  different  stations  indicate  that  both  crops  are  sensitive  to 
crowding.  In  this  particular  experiment  at  the  Indiana  Station  32- 
inch  drills  with  cultivation  gave  an  average  yield  of  21.3  bushels  per 
acre,  24-inch  drills  with  cultivation  20.4  bushels,  8-inch  drills  with  no 
cultivation  15.6  bushels,  and  broadcasted  plats  10.7  bushels. 

HABVESTING. 

Directions  f<;r  harvesting  given  by  the  Indiana  Station  state  that 
when  the  soy  i>ean  is  desired  for  hay  the  crop  should  be  cut  when  the 
pods  are  about  half  filled  and  dried  and  then  handled  much  as  pea- 
vine  hay.  It  was  found,  however,  that  the  soy  bean  is  not  to  be 
recommended  for  haymaking,  being  more  distinctively  a  grain  crop, 
and  that  the  cowpea  is  much  more  satisfactory  for  this  purpose. 
When  grown  for  the  grain  the  soy  bean  should  be  harvested  as  soon 
as  three-fourths  of  the  leaves  have  fallen  and  the  majority  of  the 
pods  have  attained  a  brownish  color.  The  crop  must  not  be  allowed 
to  ripen  too  thoroughly,  as  the  pods  then  have  a  tendency  to  burst 
open  and  to  scatter  their  seeds.     The  Medium  Green,  the  Very  Dwarf 
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Brown,  and  the  Ogema  soy  bean  were  found  to  be  particularly  given 
to  shattering,  while  the  Ito  San,  Early  Brown,  and  Medium  Early 
Yellow  w  ere  less  liable  to  loss  in  this  way. 

The  cowpea  should  be  cut  for  hay  or  for  soiling  when  the  first  pods 
begin  to  ripen.  This  subject  is  discussed  in  a  previous  bulletin  of 
this  series." 

THKESHING. 

The  Oklahoma  Station  found  that  the  use  of  a  machine  for  thresh- 
ing the  cowpeas,  even  after  blank  concaves  had  been  put  in  and  some 
of  the  teeth  of  the  cylinder  removed  and  the  speed  of  the  machine 
reduced,  was  not  very  successful,  a  large  percentage  of  the  grain  being 
broken  and  spoiled  for  planting.  It  is  suggested  that  threshing  the 
seed  with  a  flail  will  give  better  results  and  will  cost  approximately 
from  6  to  8  cents  per  bushel  as  compared  with  4  to  5  cents  for  machine 
threshing.  The  soy  bean  is  not  so  brittle  as  the  cow^pea  and  can  be 
readily  threshed  w^ith  the  machine,  provided  the  precautions  above 
mentioned  are  taken. 

VARIETIES. 

With  reference  to  varieties,  the  Oklahoma  Station  states  that 
Medium  Green,  Early  White,  Ito  San,  Medium  Yellow,  and  Black 
soy  bean  varieties  ripen  early  and  mature  even  in  sections  where  the 
gi'owing  period  is  much  shorter  than  in  Oklahoma.  Of  the  different 
varieties  of  soy  beans  tested  at  the  Indiana  Station,  the  most  pro- 
ductive varieties  were  Medium  (Jreen,  with  an  average  yield  for  four 
years  of  22.2  bushels;  Early  Brown,  with  21.5  bushels;  Ito  San,  with 
21  bushels,  and  Medium  Early  Yellow,  with  20.2  bushels  per  acre. 
Tests  of  several  varieties  of  cowpeas  made  by  this  station  showed  that 
the  California  Blackeye  ranked  first  in  earliness,  requiring  only  one 
hundred  and  twelve  days  to  ripen  as  compared  with  one  hundred  and 
forty- two  daj's  for  other  sorts  in  the  test.  The  White  Era  and  Whip- 
poorwill  gave  the  largest  yields  of  grain  and  the  Iron  was  the  b€«t 
producer  of  forage.  A  number  of  varieties  of  cowpeas  were  grown 
for  two  years  at  the  Indiana  Station,  and  of  these  the  leading  varie- 
ties with  their  average  yields  of  hay  per  acre  annually  were  as  follows: 
Clay,  7,()00  pounds;  Iron,  7,400  pounds;  Warren,  6,500  pounds,  and 
New  Era,  (),4r)0  pounds. 

RELATION  TO   SOIL   FERTILITY. 

The  complaint  is  sometimes  made  that  the  soy  bean  does  not  enrich 
the  soil  to  the  same  extent  as  does  the  culture  of  the  cowpea.  Judg- 
ing from  the  chemical  composition  of  the  two  crops  it  seems  possible 

a  U.  S.  Dept.  Agr.,  Farmers'  Bui.  222. 
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that  when  both  crops  are  removed  from  the  soil  the  soy  bean  carries 
away  a  greater  quantity  of  fertility  because  the  grain  is  so  much 
richer  in  nitrogen  than  the  grain  of  the  cowpea.  If,  however,  both 
crops  are  used  for  green  manuring  their  chemical  composition  can 
not  produce  a  wide  difference  in  soil  improvement.  The  higher 
nitrogen  content  of  the  soy  bean  seed  is  offset  by  heavier  yields  of 
green  material  in  case  of  the  cowpea. 

SILAGE  FROM  FROSTED  CORN.'' 

In  view  of  the  difference  of  opinion  ampng  farmers  as  to  whether 
corn  is  seriously  damaged  for  silage  making  by  frosting,  the  Vermont 
Experiment  Station  undertook  experiments  in  which  different  sec- 
tions of  the  same  field  of  corn  were  ensiled  in  unfrosted  condition 
and  after  different  degrees  of  frosting. 

A  little  more  than  half  of  it  was  cut  into  the  sUo  on  October  7,  immature 
and  just  barely  touched  by  an  extremely  light  frost.  A  hard  frost  seemed 
imminent  that  night  but  did  not  oc(;ur.  Indeed,  the  first  hard  frost  was  delayed 
two  weeks,  occur ing  on  the  night  of  October  21.  Half  of  the  remainder  was  cut 
on  that  date  prior  to  the  frost,  mature,  ears  glazed ;  the  remainder  two  days 
later,  on  Monday,  mature,  ears  glazed,  hard  frosted  or  even  frozen,  with  leaves 
badly  whitened. 

The  feeding  value  of  the  different  lots  oi  silage  was  determined 
by  feeding  experiments  with  21  milch  (iows  for  from  fifteen  to 
twenty-five  weeks.     It  was  found  that — 

(1)  In  every  case  more  dry  matter  was  eaten  when  the  mature  silage  ration 
was  fed,  as  was  to  have  been  exi^ected;  (2)  the  quality  of  the  milk  made  when 
the  silage  from  the  frozen  corn  was  fed  was  depressed  slightly ;  (3)  the  total 
solid  and  fat  yields  were  slightly  depressed  when  the  ration  containing  the 
frozen  corn  silage  was  fed;  and  (4)  the  products  per  unit  of  consumption  were 
depressed  when  the  more  mature  silages  were  fed,  owing  to  the  greater  con- 
sumption but  smaller  production. 

The  general  outcome  of  the  experiments,  therefore,  was  that  "  the 
effect  of  frosting  corn,  and  yet  more  of  freezing  it,  appears  very 
slightly  to  have  been  to  depress  its  feeding  value  when  made  into 
silage." 

In  view,  however,  of  the  fact  that  from  6  to  15  per  cent  more  total  dry  matter 
was  harvested  as  a  result  of  the  two  weeks*  longer  growth  of  the  crop,  and  in 
view  of  the  presumption  that  the  proportion  of  digestible  dry  matter  was 
similarly  augmented,  a  1  per  cent  depression  resulting  from  the  feeding  of 
frozen  silage  is  a  negligible  quantity.  No  ill  result  on  the  butter  product  was 
observed.  It  is  reported  that  silage  made  from  frozen  corn  keeps  well  in  a 
good  silo.  It  would  appear,  therefore,  that  the  testimony  of  this  trial  is,  on 
the  whole,  in  favor  of  running  frost  risks  to  gain  a  greater  maturation. 

o  Compiled  from  Vermont  Sta.  Bui.  129,  p.  132. 
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COOPEEATION  IN  KARKETINO  FETJIT  AND  TBTTCK  CEOFS.^" 

The  cooperative  idea  among  fruit  and  truck  growers,  having  passed 
the  experimental  stage,  has  become  an  important  factor  in  present- 
day  marketing.  Scarcely  any  well-developed  horticultural  sections 
are  without  their  associations  in  one  form  or  other.  Xew  fruit  and 
truck  regions  are  being  constantly  developed,  however,  and  a  brief 
study  of  cooperative  methods  may  be  of  value.  The  benefits  to  be 
derived  from  such  organizations  are  many.  Small  producers  can 
make  combined  shipments  in  car  lots,  which  is  now  considered  the 
economic  unit  of  shipment.  Organizations,  through  the  volume  of 
their  business,  can  secure  minimum  transportation  rates.  They  can 
aflFord  to  maintain  daily  telegraphic  communications  with  all  of  the 
important  markets  and  are  thereby  enabled  to  divert  cars  already 
en  route  to  places  where  the  demand  is  greatest.  Growers  are  advised 
when  to  hold  and  when  to  ship.  Uniform  grades  and  packs  are 
secured.  Organizations  are  in  a  position  to  know  the  actual  supply 
of  their  respective  communities;  hence  managers,  working  in  har- 
mony, can  regulate  prices  to  a  considerable  extent.  Through  the 
association  the  members  can  procure  packing  material,  fruit-picking 
baskets,  spraying  materials,  and  pumps,  potato  bags,  etc.,  at  a  greatly 
reduced  cost.  Successful  associations  require  choice  products.  By 
an  interchange  of  ideas  and  experience  members  are  in  position  to 
eliminate  unprofitable  varieties  of  fruits  or  vegetables  from  the  com- 
munity and  to  develop  thorough  and  economic  systems  of  cultivation. 
These  and  many  other  advantages  might  be  noted. 

Cooperative  associations  have  developed  rapidly  in  the  West.  Over 
thirty  fruit  and  produce  organizations  of  various  kinds  are  now  doing 
business  in  Colorado.  In  a  recent  publication  of  the  Colorado  Station, 
W.  Paddock  describes  the  workings  of  these  associations,  which  in  a 
general  way  are  similar  to  those  of  other  sections. 

There  are  two  methods  of  packing  and  grading  fruit;  in  one  instance  the 
association  does  all  the  packing,  the  growers  delivering  the  fruit  to  the  packing 
house  just  as  it  is  taken  from  the  trees.  Here  the  packers,  under  the  direction  of 
a  superintendent,  sort  the  fruit  into  the  various  grades,  and  at  the  same  time 
pack  it  into  boxes  or  crates.  Should  there  be  any  culls  they  are  returned  to  the 
grower  and  are  at  his  disposal. 

Each  grower  is  given  a  number,  which  is  used  to  designate  his  fruit  through- 
out the  season.  As  each  tK)x  is  packed  it  is  marked  with  his  number  and  the 
grade.  V^^hen  the  boxes  are  loaded  into  the  cars  the  number  of  boxes,  the 
varieties,  and  the  various  grades  which  belong  to  any  grower  are  kept  account 
of  and  duly  recorded.  In  this  way  the  price  for  each  box  of  fruit  in  any  car  Is 
easily  determined. 

«  Compiled  from  Colorado  Sta.  Bui.  122;  Maryland  Sta.  Bui.  116;  Oregon  Sta. 
Bui.  04.  See  also  Transactions  Wisconsin  State  Hort.  Soc  1907;  Canada  Desft 
Agr.,  Dairy,  and  Cold  Storage  Comr.  Bui.  18. 
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But  where  there  Is  a  very  large  amount  of  fruit  to  be  handled  it  is  impossible 
for  the  association  to  do  the  packing,  consequently  the  growers  assume  this 
work.  With  this  arrangement  the  association  employs  an  inspector,  whose  duty 
it  is  to  inspect  each  load  as  it  is  delivered.  This  he  does  by  opening  the  boxes  on 
the  side  in  the  case  of  apples,  when  a  good  estimate  of  the  contents  may  be 
made.  If  the  pack  is  satisfactory  not  more  than  two  boxes  may  be  opened.  If 
unsatisfactory,  several  may  be  examined,  and  if  all  run  under  the  inspector's 
standard,  the  entire  load  must  either  be  placed  in  a  lower  grade  or  else  be 
repacked. 

It  will  be  seen  that  a  great  deal  depends  on  the  inspector,  and  that  it  is  a  dif- 
ficult position  to  fill.  Upon  him  depends  the  reputation  of  the  association,  so  he 
must  he  entirely  free  to  do  the  work  as  he  sees  fit. 

Each  man's  fruit  is  kept  track  of  by  numbers,  as  in  the  former  case. 

The  association  charges  a  commission  on  all  sales,  usually  5  per  cent,  to 
defray  expenses.  Then,  in  case  the  packing  is  done  by  the  association,  an  addi- 
tional charge  is  made  to  cover  the  cost  of  the  box  and  packing.  Any  surplus 
is,  of  course,  distributed  as  premiums.  Any  fruit  grower  may  become  a  member 
of  the  association  so  long  as  there  is  stock  for  sale,  and  the  owner  of  one  share 
is  entitled  to  all  of  its  privileges.  The  nmnber  of  shares  one  individual  may 
own  is  limited. 

The  growers  are  generally  asked  and,  in  many  instances,  required  to  furnish 
an  estimate  of  their  crop.  In  the  smaller  associations  the  manager  sometimes 
secures  this  information  by  visiting  the  orchards  in  person.  This  estimate  is 
made  early  in  the  fall,  or  not  until  damage  by  worms  and  other  causes  is  prac- 
tically over  and  the  crop  is  secure.  With  this  knowledge  In  hand,  the  manager 
can  enter  into  contracts  for  delivering  certain  amounts  of  various  varieties 
or  grades. 

The  system  of  selling  has  been  radically  changed  within  the  past  few  years. 
Formerly  practically  all  of  the  fruit  was  consigned  to  commission  men,  who, 
as  a  class,  it  may  be  truthfully  said,  are  inclined  to  do  the  best  they  can  bj  their 
constituents.  But  too  often  the  experience  has  been  otherwise.  Not  infre- 
quently has  it  happened  that  shipments  consigned  to  a  distant  city  have  been 
reported  as  not  being  up  to  grade,  or  not  in  good  condition,  so  the  market 
price  could  not  be  realized.  In  such  cases,  though  the  manager  may  be  certain 
that  his  fruit  is  as  he  represented,  he  is  often  unable  to  help  himself,  so  must 
take  what  he  can  get.  But  of  late  years  the  plan  of  selling  f.  o.  b.  is  being 
practiced  more  and  more,  and  this  is  largely  due  to  the  organized  efforts  of  the 
associations.  Consignments  are  only  made  to  well-known  firms,  and  much  of 
this  fruit  is  sold  at  auction. 

But  even  with  this  arrangement  difficulties  arise,  so  in  order  to  protect  them- 
selves the  larger  associations  have  an  agent  at  the  more  important  distributing 
points.  It  is  the  duty  of  the  agent,  or  broker,  to  inspect  all  cars  which  come 
into  his  territory,  as  near  the  destination  as  possible,  and  thus  protect  the 
association  from  dishonest  buyers.  He  also  is  on  hand  to  adjust  the  differences 
which  arise  when  the  fruit  actually  reaches  the  buyer  in  poor  condition. 

Express  shipments  are  only  made  to  comparatively  near-by  points,  and  with 
such  shipments  the  growers  receive  exactly  what  the  fruit  brings,  less  the  ex- 
pressage  and  the  association's  commission.  It  is  usually  the  early  fruits  that  are 
expressed,  but  prohibitive  rates  prevent  any  very  large  amount  of  business 
being  done  in  this  way. 

Such  associations  often  fail  in  their  purpose.  The  prime  causes 
of  failure  are  well  summed  up  by  Waugh,<»  on  the  following  page : 

«  Fruit  harvesting,  storing,  marketing. 
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All  classes  of  farmers  are  c*onstit:utionally  and  proverbally  distmstfal  of 
other  people  and  of  one  another.  In  a  fruit  association  there  arise  (such  is  the 
exi>erience)  the  most  inveterate  jealousies.  Each  man  thinks  he  is  furnishing 
a  l)otter  grade  of  fruit  than  his  neighbor,  though  all  share  alike  in  the  profits. 
Each  one  fears  the  other  will  reap  some  special  advantage  somehow.  In  par- 
ticular, the  appointment  of  managers,  superintendents,  supervisors  of  grading, 
shipping  agents,  and  all  other  officials  of  the  company  offers  a  sufficient  oppor- 
tunity for  the  elaboration  of  all  sorts  of  neighborhood  quarrels.  Each  man 
thinks  he  ought  to  be  manager,  and  when  one  man  is  finally  chosen  he  is  usually 
suspected  of  all  sorts  of  favoritism.  In  any  case,  he  is  apt  to  be  hampered  in 
his  business  relations  by  committees,  Iwards  of  directors,  and  various  kinds  of 
red-tape  and  foolishness.  Oftep.  he  has  to  consult  a  committee  before  taking 
any  important  action.     *     *     *" 

Another  difficulty  which  arises  from  the  same  cause  is  that  subscribers  to 
such  an  association  never  want  to  piiy  a  manager's  wages.  Two  or  three 
dollars  a  day  is  considered  good  pay.  Yet  such  a  man  is  compelled  at  times  to 
handle  thousands  of  dollars'  worth  of  business.  The  position  is  such  as  in 
ordinary  business  life  would  command  a  salary  of  .$5,000  a  year  or  more. 

Where  such  conditions  exist  there  is  little  chance  of  success.  They 
may  be  avoided  to  a  great  extent  if  inexperienced  shippers  will  limit 
the  size  of  their  organization  until  the  minor  details  connected  there- 
with have  been  thrashed  out.  A  few  selected  growers  are  sufficient 
to  demonstrate  to  the  community  the  advantages  of  cooperation,  and 
a  healthy  expansion  will  soon  take  place.  When  the  volume  of 
business  is  sufficient  to  warrant  such  action,  the  management  should 
be  turned  over  to  a  man  who  is  especially  equipped  with  a  knowledge 
of  the  details  of  marketing,  and  who  has  no  crop  interests  of  his 
own.  He  should  receive  the  confidence  of  the  members  and  be  given 
a  chance  to  work  out  his  own  ideas.  The  manager's  salary  should 
be  adequate  for  the  work  and  responsibility  involved.  It  is  some- 
times the  custom  to  give  him  a  percentage  on  the  total  amount  of 
business  transacted.  AVell -established  associations,  however,  can 
afford  to  pay  a  good  manager  a  straight  salary  and  thus  feel  more 
certain  of  retaining  his  services  from  year  to  year.  The  Colorado 
bulletin,  previously  referred  to,  contains  a  report  of  the  Grand 
Junction  Fruit  (irowers'  Association,  which  "  is  the  oldest  and  is 
doing  the  largest  business  of  any  in  the  State." 

This  association  was  starte<l  in  1891,  when  a  few  growers  combined  and 
appointed  one  of  their  nnmber  salesman  of  their  fruit  for  tlie  season.  This 
arrangement  continued  with  varying  degrees  of  sucx-ess  up  to  1897,  when  it 
be<*ame  apparent  that  the  increase<l  business,  if  no  other  cause,  would  necessi- 
tate employing  a  manager  l>y  the  year,  who  should  devote  his  entire  time  to 
the  association.  Accordingly,  this  was  done,  and  the  business  has  increased 
year  by  year,  as  shown  below.  That  the  majority  of  tlie  stockholders  are  sat- 
isfied with  the  workings  of  the  association  is  proven  l>y  their  loyalty  and  l^y 
the  fact  that  the  capital  stock  has  recently  been  increased  to  $100,000  for  the 
purpose  of  acconnnodating  the  increasing  number  of  members.'^ 


«  Number  of  stockholders  January,  1907,  was  666 ;  number  of  shares  of  stxxdc 
sold  to  January,  1907,  was  14,169. 
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The  Grand  Junction  Fruit  Growers*  Association — Growth  of  hiiMiness, 


Year. 

Paid 
growers. 

Total 
busineHR. 

Care      ,          yaat 
shipped.             ***'• 

Paid 
growers. 

Total 
buRiness. 

Can 
shipped. 

18»7 

154,066.00 

21,785.00 
21,346.00 
68,323.00 
98,972.90 

188,987.00 

43,750.00 

56,591.00 

114,590.00 

153. 380. 00 

167 

89 

82 

202 

266 

1  1902 

$195,975.16 
247,188.46 
487,154.33 
476,763.00 
566,818.44 

1287,887.15               618 

1888 

1  1903 

339.306.41 
567,291.11 
606,403.30 
814,278.62 

682 

1899 

1  1904 

1,282 

1900 

1906 

797 

1901 

1906 

1,086 

Cooperative  associations  are  especially  well  developed  in  the  Pacific 
coast  region.  According  to  C.  I.  Lewis,  of  the  Oregon  Station,  the 
Hood  River  Apple  Growers'  Union  has  r2.et  with  great  success. 

The  Hood  River  organization  now  has  a  membership  of  over  100  and  controls 
approximately  90  per  cent  of  the  fruit  of  the  valley.  In  four  years  it  has  been 
able  to  raise  the  price  from  85  cents  to  $3.15  for  the  best  grade  of  Spitzenbergs, 
and  $2.50  for  the  best  Yellow  Newtowns.  The  prices  range  somewhat  as  regards 
size  and  qualitj*.  As  an  experiment  this  past  fail  the  association  sent  9  car- 
loads of  fall  apples  to  England.  These  apples  were  selling  here  at  approximately 
85  cents  a  box.  After  all  expenses  were  paid  they  netted  the  Hood  River 
growers  $1.32  per  Iwx. 

As  a  type  of  a  well  organized  and  managed  association  in  the  East, 
W.  N.  Hutt,  of  the  Maryland  Station,  gives  the  following  description 
of  the  Peninsula  Produce  Exchange  of  the  eastern  shore  of  Maryland : 

This  exchange  operates  along  the  lines  of  the  New  York,  Philadelphia  and 
Norfolk  and  the  Baltimore,  Chesapeake  and  Atlantic  railroads.  It  has  25  local 
shipping  points  at  each  of  which  is  an  agent  who  inspects  and  brands  the  grade 
of  produce,  and  reports  to  the  head  office  at  Olney  the  amounts  and  grades  of 
fruit  and  truck  received.  The  general  manager  in  the  head  office  is  in  touch  by 
wire  with  prices  in  all  the  large  markets,  and  as  soon  as  the  dailj^  reports  of 
receipts  and  grades  are  wired  in  from  his  local  agents  is  in  a  position  to  make 
his  sales  and  place  his  consignments  where  the  demand  is  greatest.  The 
exchange  spends  over  $10,000  annually  in  telegrams  regarding  crops,  markets, 
and  prices.  The  capital  stock  of  the  exchange  was  reported  in  1905  at  $31,000. 
This  was  owned  by  the  2,500  farmers  who  sell  through  the  exchange.  In  1905 
a  dividend  of  7  per  cent  was  declared  and  in  1906  a  10  i>er  cent  dividend.  In 
addition  to  this  a  surplus  was  laid  by  for  emergencies.  The  exchange  forwards 
annually  thousands  of  cars  of  both  sweet  and  Irish  potatoes  in  addition  to  other 
truck  and  fruit.  It  is  reported  as  doing  an  annual  business  in  the  neighborhood 
of  $2,000,000. 

Instances  of  successful  organizations  might  be  noted  from  every 
prominent  horticultural  region  in  the  United  States.  The  above 
examples,  however,  are  sufficient  to  demonstrate  the  possibilities  of 
such  institutions.  The  details  of  organization  will  vary  more  or  Icvss 
in  their  solution,  depending  greatly  on  the  nature  of  the  region  and 
crops  to  be  handled  and  the  volume  of  business  conducted.  In  the 
publications  of  the  Oregon  and  Colorado  stations  herein  mentioned 
the  text  is  given  of  the  articles  of  incorporation  and  by-laws  of  cer- 
tain associations,  together  with  instructions  to  growers  and  packers. 
Such  information  can  usually  be  procured  in  printed  form  from  any 
well-established  organization. 
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EVAPOBATION  OF  EGOS  AND  OTHES  FACTOES  WHICH  AFFECT 

INCTTBATION." 

During  incubation  the  egg  loses  water  by  evaporation,  and  the 
amount  lost  has  an  effect  upon  the  number  of  eggs  which  hatch. 
C.  A.  Whiting,  who  recently  studied  this  question  of  evaporation, 
found  that  during  incubation  a  fertile  egg  lost  a  little  over  20  per 
cent  in  weight,  while  a  sterile  egg  receiving  like  treatment  lost  15.5 
per  cent.  Another  fertile  egg,  weighing  2.22  ounces,  lost  during  incu- 
bation 21.64  per  cent  in  weight.  The  chick  hatched  from  the  egg 
weighed  1.55  ounces,  or  29.C5  per  cent  less  than  the  egg  before  incu- 
bation. A  fertile  agg  shaken  vigorously  to  destroy  the  germ  lost  17 
per  cent  during  incubation. 

In  tests  carried  on  at  the  Ontario  Agricultural  College  and  Experi- 
mental Farm  to  secure  data  regarding  the  evaporation  of  eggs  under 
different  conditions  with  reference  to  the  number  which  hatched,  it 
was  found  that  when  eggs  were  hatched  by  hens  in  nests  in  the  open, 
the  average  evaporation  of  those  which  hatched  was  10.9  per  cent. 
The  same  figures  were  obtained  with  eggs  hatched  in  a  nest  lined  with 
rubber  cloth  and  placed  inside  a  building,  and  a  slightly  higher  value, 
11.9  per  cent,  with  nests  containing  a  layer  of  moist  earth  and  kept 
inside  a  building.  The  highest  evaporation  of  eggs  which  hatched, 
15.15  per  cent,  was  observed  with  nests  containing  chaff  and  kept 
inside  a  building.  In  the  case  of  incubators  the  average  percentage 
of  evaporation  of  eggs  that  hatched  ranged,  under  different  condi- 
tions, from  9.1  to  1C.3  per  cent.  Considering  both  natural  and  artifi- 
cial incubation,  the  range  was  from  5.9  to  27  per  cent.  With  outdoor 
nests  87  per  cent  of  the  fertile  eggs  hatched ;  with  indoor  nests  con- 
taining moist  earth,  85  per  cent ;  with  indoor  nests  made  of  chaff,  77 
per  cent,  and  with  an  indoor  nest  lined  with  rubber  cloth  100  per  cent 
In  the  incubator  tests  05  to  76  per  cent  of  the  fertile  eggs  hatched. 
From  the  recorded  data,  W.  R.  Graham,  who  conducted  the  investiga- 
tions, believes  that  the  best  results  will  be  obtained  when  the  evapora- 
tion is  controlled  so  that  it  is  about  that  of  eggs  hatched  by  hens  with 
nests  out  of  doors  on  the  ground. 

Tests  made  at  the  University  of  St.  Louis,  by  A.  C.  Eycleshymer, 
showed  that  during  natural  incubation  the  loss  by  evaporation  was  18 
per  cent  of  the  original  weight  of  the  egg  and  that  this  loss  could  be 
lessened  to  9  per  cent  and  still  the  egg  would  give  a  healthy  chick. 
When  increased,  experimentally,  to  20  per  cent,  perfect  chicks  were 

o  Compiled  from  Bui.  South.  Cal.  Acad.  Sci.,  5  (IIKKO,  No.  a,  p.  59;  Ann.  Rpt 
Ontario  Agr.  Col.  ami  Expt.  Farm,  32  (190(;),  p.  202;  Biol.  Bui.  Mar.  Biol.  Lab. 
Woods  Hole,  12  (1007),  No.  6,  p.  360.  See  also  U.  S.  Dept.  Agr.,  Farmers*  Bnls. 
186.  p.  28 ;  281,  p.  24. 
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also  obtained.  These  results  are,  in  general,  much  the  same  as  those  ' 
obtained  at  the  Ontario  Experimental  Farm,  and  if  average  values 
are  considered  it  seems  fair  to  conclude  as  did  Eycleshymer  that  in 
artificial  incubation  "  the  moisture  in  the  incubator  should  be  so 
controlled  that  it  will  allow  the  evaporation  of  about  13  per  cent  of 
the  original  egg." 

In  the  experiments  at  St.  Louis  University  the  effect  of  a  number  of 
other  conditions  on  the  incubation  of  eggs  was  also  studied. 

As  regards  the  turning  of  eggs,  Eycleshymer  points  out  that — 

• 

The  hen  turns  the  egg  in  two  ways.  If  a  sitting  hen  be  watched  as  she  returns 
from  feeding  to  sitting,  it  will  be  seen  that  she  moves  her  body  rapidly  from  side 
to  side.  Whether  the  object  be  to  turn  the  eggs  is  uncertain.  Probably  the 
first  object  is  to  bring  the  surface  of  the  body  in  the  closest  possible  contact 
with  the  growing  embryos.  Accidentally  or  purposely,  she  also  turns  the  eggs. 
This  is  not  only  true  of  the  hen  returning  from  feeding,  but  also  when  on  the 
nest,  for  she  is  frequently  observed  moving  about  and  settling  down  with  the 
same  characteristic  lateral  movements.  Sometimes  there  are  so  many  eggs  in 
the  nest  or  they  are  so  widely  scattered  that  the  hen  fails  to  properly  cover 
them.  When  such  conditions  occur,  the  hen  invariably  uses  her  beak  to  bring 
the  outlying  eggs  in  contact  with  her  body.  Not  only  does  she  frequently  thus 
turn  the  eggs,  but  also  she  very  often  reaches  beneath  her  body  and  turns  the 
eggs  lying  near  the  center  of  the  nest.  Why  she  does  this,  is  a  question  which 
awaits  an  answer. 

H.  F.  Prince,  who  studied  this  question  at  the  Agricultural  College 
of  Cornell  University,**  with  a  number  of  hens,  found  that  in  every 
instance  the  eggs  were  moved  every  day  and  did  not  remain  in  the 
same  part  of  the  nest  for  more  than  three  days.  "  The  thorough  man- 
ner in  which  the  hen  turns  the  eggs  may  well  furnish  us  a  clue  to  the 
most  natural  and  proper  treatment  of  the  eggs  when  under  the  arti- 
ficial conditions  of  the  incubator." 

Eycleshymer's  experiments  with  an  incubator  showed  that  the  best 
results  were  obtained  when  eggs  were  turned  frequently,  at  least  five 
times.  The  embryos  in  unturned  eggs  not  infrequently  die,  the  prin- 
cipal cause  of  death  being  attributed  to  the  allantois,  a  membranous 
sac  essential  to  the  normal  development  of  the  embryo,  growing  fast 
to  the  yolk,  which  causes  the  rupture  of  the  membrane  inclosing 
the  yolk  and  allows  it  to  escape,  so  that  it  can  not  be  taken  into  the 
body  of  the  embryo.  When  the  eggs  are  turned  it  is  probable  that 
the  position  of  the  allantois  is  shifted  and  thus  adhesion  to  the  yolk 
is  prevented.  "  It  should  be  remarked  that  during  the  early  days  of 
incubation  it  is  also  necessary  to  turn  the  eggs  frequently ;  otherwise, 
the  embryo  grows  fast  to  the  shell  membrane." 

In  a  study  of  the  eflFect  of  temperature  a  great  many  observations 
were  made  of  the  temperature  of  the  eggs  directly  under  the  hen,  of 

a  Cornell  CJountryman,  3  (1906),  p.  139. 
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the  hen's  body,  and  of  the  eggs  during  incubation.  Special  thermom- 
eters were  used  and  precautions  taken  to  secure  accuracy.  Under 
natural  conditions,  in  the  author's  opinion,  his  observations  show  that 
the  proper  temperature  of  eggs  during  the  first  week  is  about  100°  F., 
101°  F.  for  the  second  week,  and  102-103°  F.  for  the  final  week.  In 
the  case  of  artificial  incubation  the  experimental  data  reported  led  to 
the  conclusion  that  the  most  favorable  temperature  within  the  egg 
chamber  is  close  to  102-103°  F.,  the  first  half  of  the  incubating  period, 
and  103-104°  F.  for  the  latter  half. 

In  irny  consideration  of  temperature,  tlie  fact  must  be  kept  in  mind  that  as 
the  chicle  grows  it  gives  off  more  and  more  heat,  so  that  if  an  incubator  of  200- 
egg  capacity  were  entirely  without  artificial  heating,  the  temperature  would  be 
much  higher  than  that  of  the  surrounding  atmosphere;  it  consequently  follows 
that  less  artificial  heat  is  necessary  during  the  later  stages  of  incubation.  The 
102-103**  F.  in  the  earlier  stages  is  largely  artificial  heat,  while  the  103-104"  F.  in 
the  later  stages  would  be  the  combined  animal  heat  given  off  by  the  egg  and 
the  artificial  heat  supplied  by  the  heat  radiator. 

Under  natural  conditions  eggs  are  cooled  somewhat  at  intervals 
during  incubation  when  the  hen  leaves  the  nest. 

It  may  be  stated  with  a  fair  degree  of  certainty  that  the  cooling  of  the  eggs 
is  due  to  the  necessity  of  obtaining  food,  and  in  no  way  fundamentally  affects 
the  growth  of  the  chick  when  there  is  an  abundant  supply  of  fresh  air.  There 
is  not  the  least  doubt,  however,  but  what  it  has  a  beneficial  influence  in  cases 
of  poor  ventilation,  and  since  no  incubator  is  supplied  with  too  much,  it  prob- 
ably is  best  to  adoi)t  the  common  practice  of  cooling  the  eggs.  In  so  doing  it 
would  not  seem  advisable  to  cool  the  eggs  for  more  than  twenty  to  thirty 
minutes  each  day  for  the  first  fifteen  or  eighteen  days. 

In  natural  incubation  under  usual  conditions  eggs  are  well  venti- 
lated, as  fresh  air  can  always  reach  them  by  diffusing  through  the 
feathers  which  cover  them  and  foul  air  pass  off  in  the  same  way.  As 
might  be  supposed,  it  has  been  found  that  the  degree  of  ventilation 
has  a  decided  effect  upon  the  percentage  of  eggs  which  hatch  in  incu- 
bators. In  the  tests  made  at  the  University  of  St.  Louis  85.7  per  cent 
of  the  fertile  eggs  hatched  in  an  incubator  provided  with  special  ven- 
tilation, while  only  44.8  per  cent  hatched  in  an  incubator  without 
ventilation. 

When  a  perfect  ventilation  has  been  obtained  it  has  produced  certain  dele- 
terious eflfe<!ts  which  must  be  corrected.  It  is  commonplace  to  say  that  wh^i 
evaporation  goes  on  in  still  air  this  air  soon  becomes  saturated  and  evapora- 
tion, if  not  stopped,  goes'  on  very  slowly.  If,  however,  the  saturated  air  is  con- 
stantly removed  and  dry  air  takes  its  place,  the  rate  of  evaporation  is  increased. 
It  is  thus  evident  that  any  discussion  of  ventilation  must  take  into  consideration 
the  question  of  moisture. 
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CAUSES  OF  DEATH  OF  YOVNO  CHICKS.^' 

It  has  been  often  noted  that  a  large  number  of  incubator  chicks  die 
during  the  first  ten  days  in  the  brooder  from  a  looseness  of  the  bowels, 
which  is  commonly  known  among  poultry  men  as  white  diarrhea. 
This  trouble  has  been  assigned  to  a  variety  of  causes,  among  them 
being  irregular  temperature,  lack  of  vitality  of  breeding  stock, 
improper  feeding,  and  poor  ventilation  not  only  of  brooders  but  also 
of  the  rooms  in  which  the  incubators  are  kept.  A  committee  of 
Ontario  poultry  experts  after  investigating  the  cause  of  this  mortality 
among  chicks  in  Ontario  and  New  York  concluded  that  the  lack  of 
ventilation  was  perhaps  the  most  important  of  the  determining 
factors.^ 

The  Connecticut  Storrs  Experiment  Station  has  recently  studied 
this  question,  being  led  thereto  by  the  fact  that  nearly  every  chick 
died  of  400  hatched  in  February  in  different  incubators,  while  large 
numbers  of  chicks  hatched  before  and  after  this  date  did  not  exhibit 
any  of  the  fat^il  symptoms.  Believing  that  food  w^as  an  important 
factor  in  the  problem,  C.  K.  Graham,  who  carried  on  the  work,  fed 
several  lots  of  chicks  with  different  kinds  of  feed  and  noted  that  the 
mortality  was  high  in  whichever  lot  received  one  of  the  grain  mix- 
tures. Careful  examination  showed  that  this  feed  contained  a  fairly 
large  percentage  of  musty  grain,  particularly  corn.  The  young  chicks 
ate  all  the  grains  indiscriminately,  and  their  lack  of  ability  to  detect 
wholesome  from  unwholesome  foods  was  further  tested  by  giving 
them  rations  which  contained  such  substances  as  sawdust,  coarse  salt, 
and  granulated  sugar.  These  materials  were  eaten  as  readily  as  the 
grains  with  which  they  were  mixed.  Indeed,  "  the  salt  and  sugar 
were  always  selected  first,  apparently  owing  to  their  bright  appear- 
ance; but  as  a  rule  the  chicks  did  not  appear  to  relish  them." 

WHien  older  chicks  hatched  by  hens,  and  also  those  taken  from  the 
incubators  and  given  to  the  hens,  were  offered  these  same  mixtures, 
it  was  exceptional  to  find  a  chick  that  took  over  a  grain  or  two  of 
salt,  sugar,  or  sawdust. 

When  musty  feed  was  given  to  the  older  incubator  chicks  it  was 
noticed  that  those  which  were  eight  or  nine  days  old  showed  con- 
siderable discrimination  in  selecting  the  grain,  while  still  older  chicks 
refused  even  larger  proportions  of  the  musty  kernels. 

This  forces  the  conclusion  that  many  of  the  deaths  among  young  chicks  are 
cnuse<l  by  musty  food,  although  there  is  no  doubt  that  faulty  brooders,  ohills, 
overheating,  improper  ventilation,  and  lack  of  vitality  in  the  parent  stock  should 
all  receive  proper  credit  for  their  share. 


«  Compiled  from  Conn.  Storrs  Sta.  Bui.  44. 

ft  Ontario  Agr.  Col.  and  Expt  Farms  Rpt.  1905,  p.  230. 
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SUBSTITTTTING  SNOW  FOE  WATEE  FOE  POULTEY.« 

Unnecessary  labor  is  one  of  the  chief  factors  which  lessens  profits 
in  poultry  feeding.  To  provide  500  to  1,000  hens  with  water,  particu- 
larly if  they  are  kept  in  colony  houses,  requires  considerable  time,  and 
if  the  water  is  warmed  and  given  to  the  i)Oultry  twice  a  day  the  labor 
will  he  more  than  doubled.  An  abundant  supply  of  water  is  gen- 
erally conceded  to  be  an  essential  feature  in  successful  poultry  raising; 
nevertheless  cases  have  been  known  where  a  hen  had  no  water  for  long 
periods,  except  that  furnished  by  dew,  and  still  produced  a  reason- 
able number  of  eggs. 

The  possibility  of  lessening  the  labor  of  caring  for  poultry  by  sup- 
plying snow  instead  of  water  has  been  studied  at  the  Connecticut 
Storrs  Experiment  Station  by  C.  K.  Graham.  TMien  pullets  and 
hens  were  fed  wheat  screenings  and  beef  scrap  from  hoppers  in  colony 
houses  on  low  ground  frozen  during  most  of  the  experimental  period 
and  covered  with  snow  during  part  of  the  time,  the  old  hens  did  not 
furnish  as  many  eggs  or  appear  to  be  in  as  good  condition  as  the 
younger  birds. 

The  old  bens  were  apparently  afTe<.*ted  by  tbe  snow,  tbe  egg  prodnction  being 
smaller  on  the  days  when  snow  was  on  tbe  ground  and  also  considerably  leas 
when  the  ground  was  frozen ;  that  is,  on  the  cold  days  when  water  was  not 
accessible.  These  conditions  do  not  seem  to  have  affected  the  younger  bird8» 
and  they  show  an  increase  in  eggs  immediatey  after  each  snow  storm,  grad- 
ually droi)ping  back  as  the  snow  disappears. 

In  the  case  of  other  lots  kept  under  much  the  same  conditions  in 
houses  on  higher  and  drier  ground,  the  cold  weather  did  not  affect 
the  egg  production  materially,  "  but  there  was  a  noticeable  increase  in 
the  amount  of  gi*ain  eaten  during  the  cold  weeks,  when  comparison 
is  made  with  the  verv  mild  ones.  This,  however,  mav  have  been 
caused  by  the  birds  foraging  more  during  the  milder  periods.  These 
birds  did  not  appear  to  mind  the  cold,  and  there  was  not  the  slightest 
sign  of  frosted  combs  among  (hem,  nor  were  (here  any  colds." 

Similar  tests  were  made  with  a  number  of  other  lots  and  in  general 
it  was  noted  that  although  there  were  many  variations,  on  an  average 
the  egg  yield  of  pouKry  supplied  with  cold  water  was  slightly  greater 
than  that  of  the  birds  depending  upon  snow.  However,  the  time 
saved  by  using  snow  and  dry  meshes  amounted  to  nearly  half  that 
ordinarily  required  for  tending  the  fowls. 

Snow  was  given  to  young  chicks,  hut  the  results  were  disastrous;  although 
chicks  that  were  reared  in  out-door  brooders  were  let  run  on  the  snow  crust 
during  bright  days  when  3  weeks  old  or  over,  and  no  serious  results  followed.  - 

Mlien  warm  water  was  compared  with  cold  water  the  egg  produc- 
tion was  somewhat  increased,  but  not  enough  to  pay  for  the  extra 
labor  involved. 

«  Compiled  from  Connecticut  Storrs  Sta.  Bui.  44. 
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EEADICATION  OF  CATTLE  TICKS." 

The  enormous  handicap  which  the  presence  of  Texas  fever  has 
placed  upon  the  beef  and  dairy  industries  of  the  Southern  States  has 
long  been  familiar  to  all  who  have  engaged  in  these  lines  of  work,  as 
well  as  to  the  reading  public.  The  Bureau  of  Animal  Industry  made 
Texas  fever  one  of  its  important  lines  of  investigation,  and  solved 
the  problem  of  the  cause  of  the  disease  and  the  means  by  which  it  is 
transmitted.  Following  upon  its  preliminary  work  came  the  an- 
nouncement of  a  satisfactory  method  for  the  immunization  of  north- 
ern cattle  to  Texas  fever  by  the  use  of  the  blood  of  immune  southern 
cattle.  This  method,  first  devised  by  the  Bureau  of  Animal  Industry, 
and  later  tested  on  a  large  scale  and  perfected  in  certain  details  by 
various  experiment  stations,  has  furnished  safe  means  for  the  intro- 
duction of  high-grade  cattle  into  the  South.  This  made  possible  the 
great  improvement  of  existing  beef  and  dairy  cattle  in  that  section  of 
the  country. 

The  ticks,  however,  still  remain.  They  are  recognized  as  the  only 
means  by  which  the  disease  may  spread  from  one  animal  to  another, 
and,  in  addition  to  transmitting  the  disease,  they  cause  other  almost 
equally  serious  financial  losses.  Badly  infested  cattle  are  kept  in 
poor  flesh,  and  in  many  instances  fail  to  reach  the  size  which  they 
otherwise  would,  or  fail  to  mature  as  early  as  they  normally  should. 
Some  animals  are  killed  outright  by  excessive  infestation  with  ticks. 
The  total  annual  loss  attributable  to  cattle  ticks  in  the  Southern 
States  has  been  estimated  at  $40,000,000.  This  loss  is  represented  not 
only  by  the  animals  which  die  of  Texas  fever  and  of  excessive  tick  in- 
festation, but  by  the  loss  in  weight  and  condition  and  the  depreciation 
in  price  of  all  tick-infested  animals,  due  to  the  fact  that  they  come 
from  south  of  the  quarantine  line.  One  of  the  most  serious  economic 
results  from  the  presence  of  cattle  ticks  in  the  Southern  States  is  the 
annoyance,  additional  expense,  and  business  complications  due  to  the 
presence  of  the  quarantine  line  running  across  the  country  from  ocean 
to  ocean. 

For  years  the  idea  has  been  gaining  ground  that  the  only  satis- 
factory way  to  solve  the  problem  of  Texas  fever  is  to  eradicate  the 
ticks  and  thus  prevent  the  perpetuation  of  the  disease.  A  large  num- 
ber of  investigators  have  been  engaged  in  a  careful  study  of  the  life 
history  of  the  cattle  tick  in  order  to  determine  whether  its  extermina- 
tion is  a  feasible  proposition  and  the  methods  by  which  this  result 
may  be  most  economically  brought  about.  As  a  result  of  this  investi- 
gation three  general  methods  of  tick  eradication  have  been  perfected, 

a  Compiled  from  Georgia  Sta.  Buls.  49,  64 ;  Louisiana  Stas.  Buls.  82.  84 ;  South 
Carolina  Sta.  Bui.  130:  Tennessee  Sta.  Bui.,  Vol.  XVIII,  No.  1 ;  U.  S.  Dept  Agr., 
Bur.  Anini.  Indus.  Buls.  1,  78,  97;  Circ.  110;  U.  S.  Dept  Agr.,  Farmers*  Bnls. 
258,  261,  and  other  sources. 
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any  or  all  of  which  may  be  set  in  operation  in  a  given  locality. 
These  methods  are  direct  insecticide  treatment  of  cattle  with  oils 
and  other  substances,  rotation  of  pastures,  and  starvation  of  the  ticks 
by  the  removal  of  all  animals  from  certain  fenced  areas. 

When  the  suggestion  of  tick  eradication  was  first  made  many  of 
those  who  were  most  familiar  with  the  life  history  and  habits  of  the 
tick  considered  it  as  an  impractical  proposition.  Certain  others, 
however,  were  more  hopeful  and  began  practical  tests  to  determine 
the  efficiency  of  the  method.  Without  going  into  details  of  the 
organization  of  these  methods  it  may  be  stated  that  the  results  thus 
far  obtained  are  so  encouraging  that  even  the  most  skeptical  have 
become  convinced  of  the  possibility  of  final  tick  eradication.  Liberal 
appropriations  have  been  secured  from  Congress  for  the  use  of  the 
Bureau  of  Animal  Industry  in  cooperation  with  State  officials  in 
eradicating  ticks  in  the  various  tick-infested  States  so  that  the  quar- 
antine line  may  be  gradually  pushed  farther  south.  In  a  conference 
of  Federal  and  State  representatives  engaged  in  this  work,  held  at 
Nashville,  Tenii.,  on  December  5,  190(>,  the  work  accomplished  during 
the  first  five  months  was  presented  from  a  number  of  standpoints 
bv  a  number  of  workers  in  different  sections  of  the  tick-infested 
States.  As  stated  by  Doctor  Melvin,  the  reports  received  from  vari- 
ous inspectors  indicate  that  as  a  re^sult  of  five  months'  work  about 
50,000  square  miles  of  infested  territory  had  been  freed  from  ticks 
and  might  therefore  l)e  placed  north  of  the  quarantine  line.  The 
work  is  being  pushed  vigorously  in  Virginia,  North  Carolina,  Ten- 
nessee, Arkansas,  Oklahoma,  and  in  other  localities  within  the  tick- 
infested  area,  and  in  all  localities  the  methods  of  starvation,  pasture 
rotation,  and  direct  treatment  of  cattle  with  insecticides  have  yielded 
the  desired  results  at  a  comparatively  slight  expense.  In  fact,  it  is 
at  preJient  estimated  that  the  total  expense  of  the  complete  eradication 
of  the  cattle  tick  from  the  United  States  will  probably  not  exceed  the 
amount  of  annual  loss  caused  to  the  cattle  industry  by  the  presence  of 
the  cattle  ticks. 

A  great  amount  of  this  work  on  the  part  of  Federal  and  State 
insi>ectors  and  veterinary  officials  must  be  of  an  educational  nature. 
It  has  been  found  necessary,  in  the  first  place,  to  convince  the  farmers 
of  the  practicability  of  freeing  their  farms  from  ticks  and  of  the 
desirability  of  cooperating  to  the  fullest  extent  in  accomplishing 
these  results.  The  educational  propaganda  of  tick  eradication  has 
been  carried  on  largely  through  farmers'  institutes  and  less  formal 
gatherings  of  farmers  in  tick-infested  localities  and  through  the  per- 
sonal appeals  of  inspectors  on  their  tour  of  insj^ection  from  farm  to 
fann.  The  results  of  this  work  are  everywhere  encouraging,  and  it 
seems  reasonable  to  believe  that  in  the  future  the  quarantine  line  will 
he  gradually  pushed  southward  toward  the  Gulf. 
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BAGTESIA  IN  CSEAH.« 

In  a  recent  bulletin  of  the  Oklahoma  Station,  L.  L.  Lewis  and 
W.  R.  Wright  report  that  last  year  many  farmers  living  in  the 
vicinity  of  the  station  made  butter  until  the  hot  days  of  June,  and 
then  gave  up  the  work  because  they  were  unable  to  make  a  product 
of  good  quality.  The  cream  was  then  delivered  to  the  college  cream- 
ery, where,  with  ice  at  hand,  "  it  was  successfully  manufactured  into 
a  good  grade  of  butter.  Most  of  the  butter  made  on  the  farms  and 
oflFered  for  sale  in  the  local  market  during  the  summer  months  was  of 
such  poor  quality  that  it  seemed  imperative  that  the  experiment  sta- 
tion should  make  investigations  along  these  lines  to  determine,  if 
possible,  the  various  causes  operating  to  produce  such  a  low-grade 
product.  As  the  improvement  of  the  butter  must  be  brought  about 
by  the  improvement  of  the  cream  and  the  conditions  under  which  it 
is  kept,  it  was  decided  to  determine  the  condition  of  the  cream  as  de- 
livered at  our  creamery,"  which  are  considered  representative  of  those 
of  the  average  creamery  in  the  Territory. 

To  determine  the  quality  of  the  cream  delivered  during  the  summer  months, 
tests  were  made  beginning  with  the  last  of  June,  1906,  and  extending  to  the 
first  of  September  of  that  year.  This  period  included  the  hottest,  and  conse- 
quently the  most  unfavorable  months  for  the  handling  of  cream.  As  a  check 
on  these  conditions  a  series  of  tests  was  made  during  the  months  of  December, 
January,  and  February  following,  the  coldest  season  of  the  year.  The  reason 
for  selecting  the  summer  and  winter  seasons  for  this  work  was  to  show  by 
comparison  the  gi*eat  influence  of  a  low  temi)erature  on  the  quality  of  cream. 

The  results  show  that  cream  delivered  in  summer  at  an  age  of  3.3 
days  contained  an  average  of  402,600,000  bacteria  in  a  cubic  centi- 
meter (0.06  cubic  inch),  while  cream  delivered  in  winter  at  an  age  of 
5  days  contained  an  average  of  only  134,800,000  bacteria  in  a  cubic 
centimeter,  or  less  than  one-third  that  of  the  3-day-old  samples  in 
summer.  It  thus  appears  that  while  age  has  an  influence  on  the 
number  of  bacteria  in  cream,  temperature  exercises  the  greatest  con- 
trol, and  that  to  prevent  excessive  development  of  bacteria,  cream 
must  be  kept  cold,  and  should  be  delivered  frequently  at  the  creamery. 

The  bacteria  were  found  to  increase  in  cream  for  a  period  of  three 
days  in  summer  and  four  days  in  winter,  after  which  there  was  a 
steady  decrease;  but  it  is  not  to  be  assumed  that  old  cream  is  better 
than  fresh  cream  because  it  has  fewer  bacteria,  for  samples  of  eight- 
day  cream  had  an  old,  unpleasant  odor. 

As  an  indication  of  the  care  exercised  in  securing  and  handling  the 
cream  and  the  milk  from  which  it  was  obtained,  tests  were  made  of 
the  gas-producing  and  curd-digesting  bacteria  in  the  cream  delivered. 
It  was  found  that  the  combined  numbers  of  gas  and  digesting  germs 

«  Compiled  from  Oklahoma  Sta.  Bui.  75. 
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in  cream  ranged  from  a  fraction  of  1  per  cent  to  2  per  cent  in  sum- 
mer and  from  a  smaller  fraction  to  a  little  more  than  1  per  cent  in 
winter.  As  gas-producing  bacteria  are  much  more  troublesome  in 
summer  than  in  winter  because  a  high  temperature  favors  their 
growth,  there  is  need  of  greater  care  in  performing  dairy  operations 
at  that  season  of  the  ye^r.  Since  large  numbers  of  curd-digesting 
bacteria  are  found  in  hay  and  straw,  these  feeding  materials  should 
not  be  handled  during  the  milking  period. 

The  ordinary  souring  of  milk  is  due  to  the  action  of  lactic  bacteria 
on  milk  sugar,  changing  it  to  lactic  acid.  Now,  since  rich  cream 
contains  a  smaller  amount  of  milk  sugar  than  thin  cream,  it  is  evi- 
dent that  the  lactic  bacteria  will  produce  less  acid  in  the  rich  than 
in  the  thin  cream. 

Cream  becomes  more  sour  with  age,  though  the  number  of  bacteria 
is  less  after  the  third  or  fourth  day,  and  it  was  found  in  these  experi- 
ments that  the  average  cream  more  than  two  days  old  in  summer  was 
too  sour  to  be  handled  at  a  creamery  with  good  results. 

The  results  as  a  whole  indicate  as  essentials  of  successfid  butter 
making  in  Oklahoma,  as  elsewhere,  (1)  clean  milk,  producing  rich 
cream;  (2)  cleanly  handling  of  the  cream  at  low  temperatures  and 
its  prompt  conversion  into  butter. 
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A  SUCCESSFUL  ALABAMA  DIVERSIFICATION 

FARM. 


INTEODUCTIOH. 

In  this  bulletin  is  given  the  record  of  a  65-acre  hog  farm  in  the 
black  prairie  region  of  Alabama.  The  method  of  farming  described  is 
applicable  to  the  entire  area  in  which  corn,  alfalfa,  and  Bermuda 
grass  can  be  grown.  This  area  includes  the  black  lands  of  Texas, 
the  river  bottoms  of  Missouri,  Arkansas,  Louisiana,  and  Mississippi, 
and  the  alluvial  soils  generally  in  all  the  Southern  States.  This 
method  is  especially  adapted  to  the  large  area  in  Alabama  and 
Mississippi  known  as  the  "  black  belt,^'  in  which  the  soil  is  peculiarly 
suited  to  alfalfa,  and  with  only  slight  modification  it  is  applicable  to  the 
whole  area  over  which  alfalfa  or  clover  may  be  grown  in  this  country. 
The  primary  object  in  the  work  of  this  farm  was  to  demonstrate  that 
hog  farming  is  practicable  in  this  territory,  and  three  years'  expe- 
rience has  led  us  to  the  conclusion  that  the  production  of  alfalfa  hay 
in  this  region  can  also  be  made  highly  profitable. 

Alfalfa  is  not  only  adapted  to  the  territory  named,  but  succeeds 
on  alluvial  soils  throughout  the  Southern  States.  The  contents  of 
this  bulletin  should  therefore  be  of  special  interest  to  farmers  in  the 
river  bottoms. 

The  system  of  farming  established  on  the  diversification  farm  at 
Uniontown,  Ala.,  was  planned  with  the  special  view  of  increasing  the 
fertility  of  the  soil  and  reducing  the  cost  of  tillage  by  doing  away 
with  hillside  ditches  and  adopting  improved  methods  of  cultivation. 
Although  on  an  average  only  55  acres  have  been  devoted  to  culti- 
vated crops,  the  remainder  being  a  worn-out  hill,  about  6  acres  of 
which  is  in  Bermuda  grass,  the  farm  has  yielded  in  the  three  years 
a  net  profit  of.  $2,320.39,  or  $773.46  a  year.  This  is  an  average 
yearly  profit  of  $11.90  an  acre  on  land  valued  at  $20  an  acre. 

The  farm,  designated  as  Diversification  Farm  No.  3^  is  located  in 
what  is  known  as  the  canebrake  or  black-prairie  region  of  central 
Alabama.  It  is  a  portion  of  the  2,300-acre  plantation  of  Gen.  Thomas 
T.  Munford.  For  several  years  this  plantation  has  been  imder  the 
management  of  Mr.  William  Munford,  being  devoted  chiefly  to  the 
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production  of  cotton.  Mr.  Munford  has  also  had  active  charge  of  the 
diversification  farm,  and  any  success  that  has  been  met  with  is  largely 
due  to  liis  good  management  and  faithfulness  in  carrying  out  plans. 

SOIL. 

In  contour  the  land  of  the  black  prairie  belt  varies  from  level  to 
quite  rolling.  The  soil  is  a  brown,  reddish  brown,  black,  or  gray  lime- 
stone clay."  It  is  classified  by  the  Bureau  of  Soils  as  Houston  clay 
and  Houston  black  clay,  the  former  occurring  on  the  rolling,  hilly 
portions  and  the  latter  in  the  valleys  and  level  areas.  The  Houston 
black  clay  is  deeper  and  much  more  productive  than  the  Houston 
clay. 

When  wet  this  soil  becomes  very  plastic  and  sticky.  When  very 
dry  it  cracks,  some  of  the  fissures  being  1  or  2  inches  across  and  from 
2  to  3  feet  deep.  If  plowed  when  dry,  the  soil  breaks  up  into  huge 
clods.  With  the  first  rains,  however,  these  clods  disintegrate  like 
slaking  lime. 

This  is  naturally  a  very  productive  soil,  but  a  continual  cropping 
for  seventy-five  or  eighty  years  with  cotton,  and  occasionally  a  little 
corn,  has  greatly  exhausted  the  humus  or  vegetable  matter  on  the 
more  rolling  land  and  correspondingly  reduced  its  producing  capacity. 
For  this  reason  there  is  great  need  of  a  more  diversified  system  of 
farming — one  which  will  add  hunms  to  the  soil  and  restore  the  land  to 
its  original  state  of  fertility. 

In  selecting  the  site  for  this  farm  care  was  taken  to  choose  an  area 
which  would  fairly  represent  the  average  land  of  the  surrounding 
country,  so  that  any  results  obtained  could  not  be  credited  to  peculiar 
soil  or  other  abnormal  conditions. 

The  soil  on  this  diversification  farm,  with  the  exception  of  about 
2  acres  of  Houston  black  clay  in  the  northeast  corner,  practically 
all  belongs  to  the  Houston  clay  type.  It  is  locally  known  as  poor 
hill  land  to  distinguish  it  from  the  richer  and  more  productive  bottom 
lands.  Four  years  ago  one-third  of  a  bale  of  cotton  and  from  15  to  18 
bushels  of  corn  to  the  acre  would  have  been  considered  an  average 
yield. 

TYPE  OF  FARMING. 

The  farm  described  in  this  bulletin  was  established  to  determine 
whether  pork  could  be  produced  on  the  plantation  at  a  profit  to  the 
owner.   Throughout  the  cotton-growing  sections  of  the  Southern  States 

"  It  is  said  that  this  soil  owes  its  origin  to  a  cretaceous  Rediment  laid  down  in  a 
rapidly  deepening  sea.  It  is  known  as  the  rotten  limestone  or  Selma  chalk  formation, 
practically  the  whole  area  being  underlaid  at  varying  depths  with  a  rotten  limoBtone. 
Ledges  of  a  more  resistant  lime  rock  outcrop  on  many  of  the  ridges.  The  soil  ia  full  ol 
shells  and  sharks'  teeth  and  of  vertebra*  and  other  fossil  remains  of  marine  life. 
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pork  is  the  chief  article  of  food  consumed  by  the  colored  laborer,  but  as 
the  bulk  of  it  comes  from  the  great  corn  belt  of  the  North  and  West  the 
amoimt  required  on  a  large  plantation  represents  a  considerable  out- 
lay of  cash  each  year.  The  production  of  this  meat  on  the  plantation 
where  it  is  consumed  means  not  only  a  saving  in  actual  cash  outlay, 
but  also  necessitates  the  growing  and  feeding  of  a  large  quantity  of 
forage,  the  surest  and  quickest  way  of  increasing  the  fertility  of  the 
land. 

Owing  to  the  deficiency  of  himius  in  the  soil,  it  was  necessary  to 
adopt  a  cropping  system  which  would  supply  this  essential  constituent 
and  at  the  same  time  furnish  the  feed  required  by  the  hogs.  A  rota- 
tion was  planned  with  the  view  of  building  up  the  soil  rather  than  of 
securing  the  maximum  yields  of  any  crops  other  than  those  necessary 
for  the  maintenance  and  fattening  of  the  hogs. 

BOTATIOH. 

A  four-year  rotation  with  alfalfa  two  years  and  com  and  cowpeas 
two  years  in  succession  was  decided  upon.  The  alfalfa  is  sown  early 
in  the  spring,  cut  for  hay  the  first  year,  pastured  by  the  hogs  the  sec- 
ond year,  and  then  broken  up  for  com,  the  corn  to  be  followed  each 
time  with  cowpeas,  the  latter  being  sown  broadcast  ahead  of  the  culti- 
vators at  the  last  working  of  the  com  and  grazed  off  by  hogs  after  the 
corn  has  been  harvested.  In  addition  a  few  acres  were  set  aside  for 
such  crops  as  sorghum  and  peanuts  for  soiling  and  pasture.  This 
rotation  provides  for  the  turning  imder  of  a  leguminous  crop  each 
time  the  land  is  broken;  first  the  alfalfa,  then  the  cowpeas,  which 
follow  the  corn.  Ten  acres  of  cotton  were  grown  the  first  year  for  a 
money  crop  to  offset  any  loss  that  might  occur  from  the  change  of 
system. 

Alfalfa  is  not  generally  considered  a  suitable  crop  to  utilize  in  a 
short  rotation,  and  ordinarily  it  would  not  be  recommended  for  such 
use,  particularly  when  a  maximum  yield  of  hay  is  one  of  the  objects 
sought.  But  in  this  case,  where  the  yield  of  hay  was  a  secondary- 
consideration  as  compared  to  the  production  of  hog  feed  and  the 
building  up  of  the  soil,  alfalfa  suited  the  purpose  admirably.  The 
results  obtained  the  past  year  (1906)  from  plowing  up  a  2-year-old 
stand  of  alfalfa  for  com  indicate  quite  clearly  that,  in  this  section  at 
least,  alfalfa  can  be  utilized  to  good  advantage  in  a  comparatively 
short  rotation. 

It  is  planned  to  continue  this  rotation  only  until  each  field  has  had 
one  crop  of  alfalfa  plowed  under.  By  that  time  the  soil  should  be 
sufficiently  rich  in  humus  to  permit  the  paying  of  more  attention  to 
alfalfa  hay  production.  A  rotation  will  then  be  planned  which  will 
allow  the  alfalfa  to  remain  for  several  years,  and  the  production  of  hay 
will  become  one  of  the  prime  factors. 
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ABBAHOEMEHT  OF  FIELDS. 

At  the  beginning  of  the  work  in  1904  the  land  was  divided  by  the 
driveway  and  old  hillside  ditches  into  irregular  fields  of  various  sizes. 
As  the  work  was  not  started  until  late  in  the  season,  it  was  impo^ 
sible  to  change  the  arrangement  of  the  fields.  This  would  have 
delayed  the  planting,  and  thus  materially  interfered  with  the  year's 
work.  Consequently,  part  of  the  area  now  included  in  the  farm  was 
not  used  at  all  the  first  year  and  part  of  that  used  extended  beyond 
the  limits  of  the  farm  as  it  stands  to-day.  In  fact,  it  was  not  until 
the  third  year  that  it  was  possible  to  get,  the  farm  laid  out  into 
fields  of  nearly  equal  size  as  originally  planned  and  start  the  regular 
rotation. 


Fig.  1.  Diagram  of  farm,  showing  arraDgoment  of  fields  in  1004. 

Figure  1  shows  the  general  layout  of  the  farm  for  the  first  year. 
The  solid  lines  show  the  boundaries  of  the  fields  that  were  cropped 
in  1904.  The  broken  lines  show  the  rearrangement  of  the  fields  and 
the  boundaries  of  the  total  area  included  in  the  farm  since  the  fibrst 
year. 

Fields  Aj  Bj  (7,  and  D  are  to  be  devoted  to  the  rotation  previously 
mentioned.  On  field  E  will  be  grown  sorghum  and  other  crops  to 
be  used  for  soiling  or  pasture,  while  field  F  is  a  permanent  Bermuda 
pasture,  where  the  hogs  can  be  grazed  diuing  wet  weather,  when  their 
trampling  might  injure  the  alfalfa  fields.     Field  G  was  only  inchided 
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in  the  farm  the  first  year.  None  of  the  fields  is  permanently 
fenced  except  field  A.  When  a  field  is  to  be  pastured,  it  is  inclosed 
by  a  temporary  26-inch  woven  wire  fence. 

Figure  2  shows  the  arrangement  of  the  hillside  ditches  at  the  begin- 
ning of  this  work  and  during  the  summer  of  1904.  These  ditches 
(a,  a,  a)  had  been  constructed  several  years  before  to  keep  the  soil 
from  washing  during  the  heavy  rains.  They  cut  the  fields  up  into 
irregular  patches  and  occupied  considerable  valuable  land  that 
should  have  been  in  crops.  They  were  also  infested  with  Johnson 
grass,  and  consequently  were  a  source  of  constant  annoyance.     In  the 

fall  of    1904    it  was         a  ^  <? 

decided  to  do  away    y/^^        ^^  ^^^^M 

with  these  hillside 
ditches  and  depend 
upon  deep  plowing 
and  getting  enough 
humus  in  the  soil 
to  prevent  washing. 
The  results  of  this  ex- 
periment have  so  far 
been  highly  satisfac- 
tory. During  the 
summer  of  1905  no 

washing     occurred,    no.  2.  Diagram  of  farm,  showing  the  location  of  hillside  ditches 

although   some  very  in  1904. 

heavy  rainfalls  were  recorded.  During  the  torrential  rains  which 
occurred  in  1906  there  were  some  slight  washings,  but  not  enough  to 
do  any  material  damage,  while  many  other  lands  in  the  vicinity,  even 
when  protected  by  the  hillside  ditches,  were  badly  gulUed. 

MANAGEMENT  OF  HOGS. 

At  the  beginning  of  the  work  Mr.  Munford  had  on  hand  66  head 
of  hogs,  ranging  in  age  from  2  weeks  to  2  years.  These  were  for  the 
most  part  grade  Berkshires,  but  a  registered  Berkshire  boar  headed 
the  herd.  Since  that  time  several  pure-bred  sows  have  been  added 
to  the  herd  and  the  grades  gradually  killed  off,  so  that  now  all  the 
animals  on  hand  are  pure  bred,  and  the  majority  are  eligible  to 
registry. 

The  original  plan  of  management  was  to  keep  from  12  to  16  brood 
sows,  have  the  pigs  dropped  in  the  early  spring,  push  them  through 
the  summer  months,  and  dispose  of  them  when  they  were  8  or  9 
months  old.  This  would  undoubtedly  have  been  the  most  econom- 
ical practice,  as  the  high  price  of  grain  which  prevails  throughout  the 
Southern  States  makes  it  very  expensive  to  carry  through  the  winter 
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any  animals  except  those  wanted  for  breeding  purposes.  Unfortu- 
nately, however,  several  of  the  young  sows  were  permitted  to  get 
with  pig  late  in  the  season,  so  that  each  winter  there  has  been  quite 
a  number  of  fall  pigs  to  carry  over.  This  added  expense  has  mate- 
rially lessened  the  profits. 

PASTTJRE. 

The  hogs  are  pastured  to  some  extent  every  month  in  the  year, 
alfalfa  furnishing  most  of  the  pasture.  This  pasturage  is  supple- 
mented during  part  of  the  summer  months  with  daily  feeds  of  green 
sorghum,  and  later,  after  the  corn  has  been  harvested,  the  hogs  have 
the  run  of  the  com  and  pea  fields  and  derive  considerable  nutritious 
feed  from  that  source.  During  wet  weather,  when  their  trampling 
might  injure  the  alfalfa  plants,  they  are  run  on  a  Bermuda  pasture 
containing  some  white  clover.  This  Bermuda  grass,  not  being 
closely  grazed  dming  the  summer,  makes  a  matted  growth  which 
does  not  all  kill  down  with  the  early  freezes,  and  therefore  furnishes 
some  roughage  for  the  animals  during  the  winter  months,  though  by 
no  means  as  much  as  they  need. 

WATER  SUPPLY. 

The  water  supply  comes  from  a  deep  well.  The  water  is  raised  by 
means  of  a  hot-air  pump  and  is  piped  to  the  trouglis  in  the  feeding 
lots.     An  automatic  device  regulates  the  flow  so  that  the  troughs  are 

kept  full  all  the  time. 
Figure  3  shows  the 
arrangement  of  the 
temporary  lanes 
which  lead  from  the 
feeding  lots  to  the 
different  fields,  thus 
permitting  the  hogs 
to  have  ready  access 
to  the  water  at  all 
times.  Lane  a^( 
leads  from  the  feed- 
ing lots  to  the  lane 
c-d.    Field    A    is 

Fig.  3.  Diagram  of  farm,  showing  arrangement  of  fields  in  1906.        rpA/»hA/1     bv    a.    nm 

way  under  a  drive  at  c;  B,  by  a  similar  ^runway  under  the  lane 
Cr-dj  and  fields  C,  2>,  and  E  by  the  lanes  c-d  and  (Z-e.  This  has* 
proved  a  very  satisfactory  arrangement.  During  the  long^  hot 
summer  days  the  animals  consume  an  enormous  quantity  of 
water,  and  to  attempt  to  carry  this  to  them,  instead  of  letting  them 
come  to  the  water,  would  be  a  very  expensive  process.     Then,  agaUi, 
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when  the  days  are  long  and  hot  the  hogs  graze  only  during  the  cool 
hours  of  the  morning  and  evening,  spending  the  heated  portion  of 
the  day  in  the  shade  furnished  by  the  trees  and  sheds  in  the  feeding 
lots. 

GRAIN  FED  AND  METHODS  OF  FATTENING. 

Grain  is  fed  during  tlie  entire  year,  not  in  sufficient  quantity  to 
keep  the  animals  fat,  but  just  enough  to  keep  them  in  a  good,  thrifty, 
growing  condition.  During  the  winter  months  they  are  fed  on  corn, 
with  occasionally  some  oats,  mill  stuff,  rice  polish,  etc.  While  on 
alfalfa  pasture  they  receive  very  little  grain,  generally  not  over  1 
poimd  of  grain  to  each  himdred  pounds  the  animal  weighs.  As  the 
time  for  fattening  approaches,  the  hogs  that  are  to  be  killed  have 
their  allowance  increased  until  they  are  on  nearly  a  full  grain  ration. 
They  are  then  taken  from  the  pasture  and  kept  in  the  feeding  pens 
and  fed  all  the  corn  they  will  consume  without  waste. 

When  ready  to  kill,  the  hogs  are  sold  alive  to  the  plantation.  As 
the  quantity  of  meat  produced  has  never  exceeded  that  required  for 
the  rations  supplied  to  the  plantation  labor,  all  the  finished  animals 
have  each  year  been  turned  over  to  the  plantation  and  the  farm 
credited  with  the  amount  they  would  have  brought  in  the  open 
market. 

In  discussing  the  methods  of  growing  and  handling  the  crops  each 
year's  work  has  been  dealt  with  separately.  This  was  thought  best 
to  bring  out  to  better  advantage  the  difficulties  attending  the  work  at 
the  beginning,  the  development  of  better  practices  of  tillage,  and  the 
comparative  cost  of  producing  crops  under  the  old  and  newer  methods. 
The  tables  following  the  discussion  of  each  year's  crops  represent 
actual  costs  based  on  daily  records  kept  by  Mr.  Munford. 

In  computing  the  cost  of  production  of  the  different  crops  the  cus- 
tomary wages  paid  to  day  labor  has  been  used  as  the  basis.  This  is  50 
cents  a  day  for  a  man  and  the  same  amount  for  a  mule.  A  man,  two- 
horse  team,  and  plow  or  harrow  cost  $1.50  a  day.  This  may  appear 
a  very  low  rate  to  some,  but  this  is  the  usual  rate  in  this  section 
for  this  grade  of  labor.  While  most  of  the  work  was  performed  by 
day  labor,  part  was  done  by  farm  hands  who  were  getting  $10  a 
month.  The  computations,  however,  were  all  based  on  the  rate  paid 
to  day  laborers  and  no  reduction  was  made  for  the  cheaper  month 
hands.  Since  all  the  work  was  done  by  labor  and  tools  hired  from 
the  plantation,  no  allowance  has  been  made  for  depreciation  in  value 
of  the  tools. 

In  determining  the  cost  of  keeping  the  hogs,  all  crops  fed  (pasture 
excepted)  have  been  charged  against  their  feed  bill  at  the  regular 
market  prices.  In  the  case  of  the  sorghum,  where  there  was  no 
market  price  by  which  to  be  guided,  a  charge  of  $2  per  ton  for  the 
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green  forage  was  made.  The  cost  of  producing  the  cowpeas  and  pea- 
nuts which  were  grazed  off  by  the  hogs  was  not  chained  against  them 
but  to  the  field  crop  account,  as  it  was  estimated  that  the  manurial 
value  of  these  crops  would  offset  what  it  cost  to  produce  them. 

OPEBATIOHS  FOB  1904. 

The  acreage  of  crops  grown  during  1904  is  as  follows:  Alfalfa,  17 
acres;  corn  and  cowpeas,  24  acres;  cotton,  10  acres;  sorghum,  2 
acres;  and  melilotus,  10  acres.  All  the  land  had  been  in  cotton  the 
previous  year  and,  with  the  exception  of  that  planted  to  cotton  and 
sorghum  and  a  small  area  of  the  corn  land  which  was  too  wet  to  plow 
early,  had  been  plowed  during  the  early  winter.  This,  together  with 
the  fact  that  the  work  was  not  started  until  planting  tune,  prevented 
the  giving  of  any  special  attention  to  the  breaking  of  the  land. 

fALFALFA. 

The  alfalfa  was  sown  in  two  fields  (A  and  B,  fig.  1),  of  7  and  10 
acres,  respectively.  In  preparing  for  planting,  the  land  previously 
plowed  was  disked  each  way  and  then  harrowed  with  a  smoothing 
harrow.  The  seed  was  sown  broadcast  at  the  rate  of  25  pounds  to 
the  acre  and  lightly  covered  with  a  smoothing  harrow.  Previous  to 
sowing  the  seed  an  application  of  200  poimds  of  cotton-seed  meal 
and  160  pounds  of  acid  phosphate  to  the  acre  was  made.  Field  A  was 
sown  March  19  and  field  B  March  24.  In  both  fields  an  ahnost 
perfect  stand  was  secured. 

The  alfalfa  grew  rapidly  and  was  cut  on  June  13,  field  A  yielding  a 
total  of  7,000  pounds  of  cured  hay,  or  1 ,000  pounds  to  the  acre.  This 
field  was  then  fenced  off  and  from  July  14  to  September  1  furnished 
pasturage  for  57  head  of  hogs.  This  number  of  animals  was  not  suffi- 
cient to  keep  down  the  growth,  however,  so  it  was  necessary  to  cut 
the  alfalfa  again  on  August  17,  when  a  yield  of  1,061  poimds  of  hay 
to  the  acre  was  secured.  Field  B  was  cut  three  times  during  the 
season.  The  first  cutting,  June  13,  gave  a  yield  of  700  poimds  of  hay 
to  the  acre;  the  second,  August  4,  2,374  pounds;  and  the  third,  Sep- 
tember 19,  1,112  pounds,  a  total  yield  of  4,186  pounds  of  hay  to  the 
acre,  all  secured  within  five  montlis  after  sowing  the  seed. 

COBN. 

The  corn  land  (fields  A'  and  C,  fig.  1),  with  the  exception  of  a  smaU, 
low,  wet  area  in  A'  (a,  fig.  4),  had  been  bedded  into  rows  3i  feet 
apart  in  the  manner  customary  to  the  region.  These  beds  were  run 
over  with  a  smoothing  harrow  and  the  corn  planted  April  6  with  a 
one-horse  planter.  The  low,  wet  area  in  A^  was  broken  with  a  two- 
horse  turn  plow  early  in  April,  disked  once  each  way,  thoroughly  har^ 
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rowed  with  a  smoothing  harrow,  and  planted  April  24.  The  variety 
planted  in  both  cases  was  Cocke's  Prolific.  The  first  week  in  May 
cotton-seed  meal  at  the  rate  of  200  pounds  to  the  acre  was  applied  at 
the  side  of   each  row  with  a  one-horse  fertilizer  distributer.     Four 

shallow  cultivations 


with  sweeps  were 
given — one  in  April, 
two  in  May,  and  one 
in  June.  At  the  last 
cultivation  cowpeas 
were  sown  ahead  of 
the  cultivators  at  the 
rate  of  1^  bushels  to 
the  acre. 

The  com  was  cut 
by  hand  August  16 
to  26  and  set  up  in 
shocks  containing 

Fig.  4.— Diagram  of  farm,  allowing  arrangement  of  fields  In  1905.        pK^nf     QAVPnf  v     Villi 

ft/ 

each.  In  October  the  ears  were  snapped  from  the  stalks,  and  both 
grain  and  stover  were  hauled  to  the  bam  and  stored.  The  total  yield 
for  the  24  acres  was  490  bushels,  or  a  fraction  over  20  bushels  to  the 
acre. 

Forty  bushels  of  the  peas  were  picked  and  saved  for  the  next  year*a 
seed,  and  the  rest  were  grazed  off  by  the  hogs. 

COTTON. 

The  cotton  land  (field  (?,  fig.  1)  was  plowed  into  4-foot  beds  the 
latter  part  of  February,  harrowed  with  a  smoothing  harrow,  and 
planted  March  30  to  April  4.  The  soil  on  this  field  averaged  a  little 
better  than  the  rest  of  the  farm,  as  it  contained  more  bottom  land. 
The  variety  planted  was  Culpeper,  and  only  a  fair  stand  was  secured. 
Five  cultivations  and  three  hoeings  were  given  during  the  season. 
One  cultivation  was  with  a  weeder,  the  rest  with  12  and  24  inch 
sweeps.  An  application  of  200  poimds  of  cotton-seed  meal  and  100 
pounds  of  acid  phosphate  to  the  acre  was  made  at  the  side  of  each 
row  the  latter  part  of  May.  The  picking  began  September  22  and 
lasted  until  November  30.  The  total  yield  of  lint  was  2,650  pounds, 
or  265  pounds  to  the  acre,  and  the  total  yield  of  seed  was  8,350  pounds, 
or  835  pounds  to  the  acre.  Considering  the  stand  secured  this  was  a 
very  good  yield. 

MBLILOTUS. 

The  melilotus  was  sown  primarily  as  a  soil  renovator.  The  land 
(field  Z>,  fig.  1),  which  had  been  plowed  in  December  of  the  previous 
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year,  was  run  over  once  with  a  disk  harrow  and  then  with  a  smoothing 
harrow.  Seed  of  Melilotus  alba  in  the  hull  was  sown  March  27  at  the 
rate  of  2  bushels  to  the  acre  and  covered  lightly  with  a  smoothing  har- 
row. An  excellent  stand  was  secured.  The  crop  was  mowed  twice 
during  the  season.  The  first  cutting,  April  22,  made  a  yield  of  1  ton 
of  cured  hay  to  the  acre,  and  the  second  cutting,  August  19,  made  a 
yield  of  almost  \\  tons  to  the  acre.  This  hay  was  of  fine  quality  and 
was  relished  by  horses  and  mules. 

SOBOHUM. 

Field  7?,  figure  1,  which  was  devoted  to  sorghmn,  was  plowed  April 
20,  disked  once  each  way,  thoroughly  harrowed  with  a  smoothing  har- 
row, and  planted  April  24,  1  peck  of  seed  to  the  acre  being  sown  in 
drills  2  feet  apart.  The  variety  was  Early  Amber  cane.  Two  culti- 
vations were  given  with  15-inch  sweeps.  The  sorghum  was  utilized  as 
a  soiling  crop  for  hogs  from  September  1  to  October  15.  The  total 
yield  of  green  forage  was  estimated  at  16  tons. 

BECEIPTS  AND  EXPENDITUBES  FOB  1904. 

The  following  tables  (Tables  1,  2,  3,  and  4)  show  the  cost  of  produc- 
tion, receipts,  and  net  profit  for  each  crop  grown  in  1904.  Each  field 
is  considered  separately. 

Table  1. — Cost  per  acre  of  producing  and  harvesting  crops,  1904- 


Field. 

Area, 

in 
acres. 

7 
10 
24 
24 
10 

2 
10 

A 

B 

A'andC... 
A'andC... 
D 

E 

G 

Crop. 


Alfalfa  (pasture) . 
Alfalfa  (meadow) 

Com 

Cowpeas 

Melilotus 

Sorghum 

Cotton 


Cost  of 
prepar- 
ing land. 


$1.39 
1.05 
1.17 


1.30 
2.50 
1.20 


Cost  of      Cost  of 
seed,     \  fertilizer 
planting,    and  ap- 

and  re-      plying 
planting.'    same. 


$4.11 
3.30 

.76 
2.05 
1.20 

.92 
1.90 


$2.47 
2.04 
2.15 


3.36 


Cost  of 
cultiva- 
tion and 

hoeing. 


$2.08 


3.25 
a  4.35 


Cost  of 
har- 
vest- 
ing. 


$1.03 
1.24 
1.16 
.37 
1.30 
4.00 
3.00 


Total 

cost 

per 

acre. 


98.00 
7.63 
7.32 
2.42 
3.80 
10.67 
13.87 


a  Includes  ginning,  baling,  and  marketing. 
Table  2.    -Crop  yield,  cost,  ami  returns  per  acre,  1904. 


Field. 


A 

B 

A'  and  C. 

A'  and  C. 

E.'.T.'.'..'. 
O 


Area, 

in 
acres. 


10 


24 

24 

10 

2 

10 


Cro\y. 


Alfalfa  (pasture) . 
Alfalfa  (meadow) 

Com 

Cowpeas 

Melilotus 

Soi^hiun 

Cotton 


a  In  addition  to  pasture. 


Yield. 


1.03  tons 

2.08  tons.Ji... 
f20.4  bu.  grain . 
\0.58  ton  stover. 

'>40bu... 

?.23  tons 

8  tons 

f2«5 lbs.  lint.... 
\8351bs.  seed...! 


Price. 


$12.00  ton. 

12.00  ton. 

.50  bu.. 

2.00  ton. 


8.00  ton. 

2.00  ton. 

.07 A  lb. 

15.00  ton. 


Gross 

re- 
turns. 


$12.36 

24.96 

10.20 

1.16 


17.84 

16.00 

20.04 

6.27 


Cost. 


$9.00 
7.63 

7.32 

2.42 

3.80 

10.67 

13.87 


Net  re- 
turns. 


a|3.36 
17.33 

4.04 


14.04 
&.33 

12.44 


f>  Not  sold;  kept  for  seed. 
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Table  3. — Hog  record  for  1904- 


Hogs  on  hand  January  1, 1904: 

66  sows,  pigs,  and  shoats,  average  weight  75  pounds,  at  Scents < 

1  boar 

2  gilts,  booght  in  August,  at  $20 

1  BOW,  bou^t  in  September 

2  gilts,  bought  in  October,  at  $20 


72 
Cost  of  feed  for  the  year. . 

Receipts  for  hogs  sold 

96  hogs  kept  over  for  1905. 


Total. 


Net  profit . 


Dr. 


Cr. 


$247.50 
25.00 
40.00 
40.00 
40.00 


392.50 
539.60 


$559.86 
502.50 


932. 10 


1,062.36 


130.26 


Table  4. — Summary  of  receipts  and  expenditures  for  1904 


Field. 


Crop. 


A :  Alfalfa  (pasture) . 

B i  Alfalfa  (meadow) 

A' and  c...{g^^v;:: :::::: 

D Melifotus 

E Sorghum 

G Cotton 


Area,  in 
acres. 


} 


i 
10 

24 

10 

2 

10 


Net  profit  from  crops  on  63  acri's. 


Hog  record. 


Hogs  on  hand  January  1,  and  expenses. 
Hogs  on  band  December  31,  and  sales . . 


Net  profit  from  hogs 

Total  net  profit  for  year 

Net  profit  per  acre  (including  Bermuda  pasture) 


Dr. 


$63.00 
7a  30 

175.68 
58.08 
3&00 
21.34 

138.70 


571. 10 


932.10 


Cr. 


a $86. 52 
249.60 
272.64 


17&40 

32.00 

263.10 


1,082.26 


1,062.36 


Net  profits. 


$511.16 


130.26 


641.42 


8.44 


a  In  addition  to  pasture. 

OPEBATIONS  FOE  1905. 

At  the  beginning  of  the  year  1905  several  changes  were  made  in  the 
arrangement  of  the  fields.  (See  fig.  4.)  While  it  was  still  impossible 
to  put  into  full  operation  the  rotation  decided  upon,  the  arrange- 
ment of  the  fields  was  more  in  conformity  with  the  original  plans. 
The  oj>erations  this  year  were  confined  to  the  52  acres  (exclusive 
of  the  Bermuda  pasture),  but  as  there  were  some  thin,  galled  por- 
tions of  this  in  meUlotus  (fig.  4,  a,  a,),  which  was  used  only  as  a  soil 
renovator,  the  total  area  devoted  to  crops  was  only  50^  acres,  of 
which  7  acres  were  in  alfalfa  pasture,  10  acres  in  alfalfa  meadow,  22 
acres  in  corn  and  peas,  3^  acres  in  sorghum,  and  8  acres  in  cowpeas. 
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ALFALFA. 

The  alfalfa  in  the  7-acre  field,  A,  was  again  utiUzed  for  pasture. 
On  March  28,  115  head  of  hocj:s  were  turned  on  this  field,  and  on 
August  2,  8  more  animals  were  added.  The  pasturing  was  continued 
until  about  the  1st  of  October. 

In  the  meantime  it  was  found  necessary  to  mow  a  portion  of  the 
alfalfa  at  two  different  times,  for,  as  in  the  previous  year,  the  number 
of  animals  was  not  sujfficient  to  keep  the  crop  grazed  down.  The 
entrance  to  the  pasture  being  at  the  northwest  corner  of  the  field  the 
hogs  kept  that  portion  grazed  much  closer  than  the  rest,  and  it  only 
required  one  mowing.  The  east  half  of  the  field  was  mowed  May  12, 
and  yielded  at  the  rate  of  2,066  pounds  of  hay  to  the  acre  for  the 
area  that  was  cut  over.  The  second  cutting  was  made  on  June  20, 
and  a  yield  of  1 ,035  pounds  to  the  acre  was  secured.  The  west  half 
of  the  field  was  cut  June  12,  the  yield  being  only  about  143  pounds  to 
the  acre. 

In  straightening  out  the  fines  between  the  different  fields,  ]>ortions 
of  what  were  included  in  C  and  D  in  1904  were  added  to  B.  These 
areas  were  plowed  up  and  seeded  to  alfalfa  in  March,  1905.  On  the 
area  fi",  fig.  4,  a  fine  stand  was  secured,  but  for  some  reason  it  made 
but  little  growth  during  the  season.  This  may  have  resulted  from 
the  fact  that  the  land  was  broken  deeply  with  a  disk  plow  and  had 
not  settled  and  become  firm  before  the  alfalfa  was  sown.  The  area 
B'  was  too  wet  for  alfalfa,  and  as  the  land  was  badly  infested  with 
Johnson  grass  the  yoxmg  seeding  was  practically  all  killed  out. 

Five  cuttings  in  field  B  were  secured  during  the  season  from  the 
seeding  of  the  previous  year,  the  first  and  second  being  much  heavier 
than  the  other  three.  The  total  yield  of  hay  for  the  year  was  4.7 
tons  to  the  acre. 

WINTEB  BABLEY. 

After  the  com  stover  had  been  removed  from  fields  A'  and  C  in 
1904  the  land  was  broken  to  an  average  depth  of  8  inches  with  a 
disk  plow  and  was  sown  to  winter  barley  in  November.  The  plan 
was  to  utilize  this  crop  as  a  winter  pasture  for  the  hogs.  Owing  to 
the  lateness  of  sowing  and  the  verj^  Avy  weather  which  prevailed 
during  November  and  December,  the  crop  never  made  a  satisfactory 
growth  and  was  of  little  or  no  use  as  a  pasture.  Could  it  have  been 
sown  a  month  or  so  earlier  there  is  no  doubt  that  a  large  amount  of 
grazing  would  have  been  secured,  as  it  made  a  very  rapid  growth  in 
the  spring  after  the  weather  moderated.  In  March  this  barley  was 
plowed  under  with  a  two-horse  turn  plow  and  the  land  prepared  for 
com. 
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COBN. 

The  method  followed  in  preparing  the  land  for  com  diflFered  mate- 
rially from  that  of  the  previous  year.  This  year  the  land  in  field  D 
was  thoroughly  broken  with  a  disk  plow  to  an  average  depth  of  8 
inches,  that  in  fields  A'  and  O  having  been  thus  broken  in  preparation 
for  the  barley.  The  hillside  ditches  (fig.  2)  were  all  plowed  and  har- 
rowed down  until  little  evidence  of  them  remained.  After  breaking, 
the  land  was  thoroughly  harrowed  with  a  smoothing  harrow.  Instead 
of  running  the  rows  with  the  contour  of  the  land,  as  is  the  usual  prac- 
tice in  this  section,  the  fields  were  marked  off  in  rows  3  feet  apart 
each  way  and  the  com  planted  in  the  check.  The  dates  of  planting 
ranged  from  April  3  to  11,  the  variety  planted  being  Tennessee  Red 
Cob.  Cutworms  greatly  damaged  the  stand  in  field  A' y  making  sev- 
eral replantings  necessary,  and  completely  ruined  that  in  field  C,  so 
that  the  latter  field  had  to  be  disked,  harrowed,  and  replanted  on 
May  30  and  31.  These  pests  gave  no  trouble  except  on  the  land 
where  the  barley  was  plowed  under.  Owing  to  the  lateness  of  this 
second  planting  in  field  C  a  large  early-maturing  variety  of  com 
known  as  Mexican  June  was  used. 

Four  cultivations  were  given.  The  first  was  with  a  weeder,  the 
second  and  third  with  12-inch  sweeps,  and  the  last  with  double 
sweeps.  The  latter  implement  consists  of  a  double  stock  to  which 
are  attached  two  sweeps,  one  10  and  the  other  14  inches  in  width. 
This  is  a  great  improvement  over  the  old-fashioned  wide  sweep  in 
that  it  is  easier  to  handle  and  leaves  the  ground  nearly  level. 

On  the  poorer  portions  of  fields  A^  and  D'  nitrate  of  soda  at  the 
rate  of  80  pounds  to  the  acre  was  applied  at  the  side  of  the  row  about 
the  middle  of  May.  The  first  week  in  Jime  cotton-seed  meal  at  the 
rate  of  100  poimds  to  the  acre  was  applied  in  a  similar  manner  to 
the  entire  crop  on  these  fields.  Field  C  received  an  application  of 
200  pounds  of  cotton-seed  meal  to  the  acre  the  first  week  in  July. 

The  com  was  harvested  in  the  same  manner  as  was  the  1904  crop. 
The  yields  of  com  (all  preceded  by  cowpeas  or  melilotus)  for  the 
different  fields  were  as  follows:  A' ,  112  bushels,  or  24.89  bushels  to 
the  acre;  C,  137  bushels,  or  19.42  bushels  to  the  acre;  and  D\  331 
bushels,  or  31.52  bushels  to  the  acre.  The  unevejj  stand  in  field  A'^ 
resulting  from  the  frequent  replantings,  and  the  fact  that  the  Mexican 
June  variety  proved  to  be  a  comparatively  light  producer  accoimt 
for  the  relatively  low  yield  from  fields  A'  and  G, 

COWPEAS. 

The  latter  part  of  June  field  D  was  thoroughly  pulverized  with  a 
disk  harrow,  and  it  was  sown  to  cowpeas  on  July  5,  IJ  bushels  of 
seed  being  used  to  the  acre.     Four  acres  of  these  cowpeas  were  cut 
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for  hay  August  23,  and  a  yield  of  4.49  tons  was  secured.  The  re- 
mainder of  the  peas  was  grazed  off  by  hogs  and  plowed  under  for 
fertilizer. 

SOBOHUM. 

Field  E  was  somewhat  enlarged  in  1905  and  again  sown  to  Early 
Amber  sorghum.  The  method  of  preparing  the  land  for  planting, 
the  cultivation,  and  the  harvesting  were  the  same  as  practiced  in 
1904.  The  yield  was  rather  light,  being  only  13.12  tons  of  green 
forage  for  the  entire  field,  or  3.76  tons  to  the  acre.  This  light  yield 
was  imdoubtedly  the  result  of  planting  sorghum  after  sorghum,  a 
practice  which  will  be  guarded  against  in  the  future. 

BECEIFTS   AND   EXPENDITUBES   FOE   1905. 

Tables  5,  6,  7,  and  8  show  the  cost  of  production,  receipts,  and 
net  profit  for  each  crop  grown  in  1905,  each  field  being  considered 
separately. 

Table  5. — Cost  per  acre  of  producing  and  harvesting  crops,  1905, 


Field. 


A 

B 

A'andC. 

A' 

A' 

C 

C 

D' 

D'.. 

D 

E 


Area,  in 
acres. 


7 
10 

1 

7 

7 

10 
10 

8 


Crop. 


Alfalfa  (pasture) . 
Alfalfa  (meadow) 

Winter  barley 

Com 

Cowpeas 

June  com 

Cowpeas 

Com 

Cowpeas 


3):  Sorgtium. 


Cost  of 


Cost  of 


$1.48 
3.52 


1.78 


2.21 


1.12 
2.21 


I     0)0.62 
.1         a  .69 
1.20 
1.75 
6.11 
.82 
1.25 
.70 
.11 
.24 
1.26 


Cost  of 
fertilizer 
and  ap- 
plying 
same. 

Cost  of 
coltiva- 
tion  and 

hoeing. 

Cost  of 

harvest- 

iqg. 

$0.41 
3.90 

13.73 

$1.50 

2.71 

2.41 

1.45 

2.04 

3.85 

1.33 

3.0B 

.48 
3.80 

1.12 

Total 
ooet. 


$1.08 
4.49 
2.77 

13.21 

.U 

8.47 

1.26 

11.17 

.11 

1.84 

7.96 


o  Cost  of  resowing  thin  spots. 


6  Cost  of  labor  in  sowing  seed. 


Table  6. —  Crop  yield,  cost,  and  returns  per  acre,  1905. 


Field. 

Area, 
acrpa. ' 

A 

1 

B 

10 

A'andC... 
A' 

Hi 

A' 

C 

C 

i 

D' 

8    1 

D' 

D 

E 

31  1 

Crop. 


Yield. 


0. 813  ton. . 
4. 697  tons. 


Alfalfa  (pasture) 
Alfalfa  (meadow); 

Winter  barley. 

Com  |24. 89  bu. grain. 

^°™ t  1  ton  stover.. 

Cowpeas. 


June  com. 
Cowpeas. . 

Com 


Cowpeas. 

do.*. 

Soighum . 


19.58bu. 


|31. 


52  bu.  grain, 
ton  stover  . . 


.  56  ton. . 
3. 74  tons. 


Price. 


$12. 00  ton. 
12. 00  ton. 


.50bu  . 
2. 00  ton. 


.50bu 


.50bu  . 
2. 00  ton. 


12. 00  ton. 
2. 00  ton. 


Gross 
returns. 


$0.75 
56.36 


12.45 
2.00 


9.70 


15.76 
2.00 


6.72 
7.48 


} 
} 


Cost. 


$1.03 
4.49 

2.77 

13.21 

.11 
8.47 
1.26 

1L17 

.11 
1.84 
7.06 


Net  re- 
tniDB. 


•  $8.72 
61.67 


1.24 
'i.'S2 


&69 


4.88 
C.60 
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o  In  addition  to  pasture. 

b  Only  4  acres  cut  for  hay,  the  remainder  being  pastured  and  plowed  under. 

'Loss. 
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Table  7. — Hog  record  far  1905. 


Hogs  on  hand  January  1, 1905: 

1  boar 

9  sows,  at  S25 

5  gilts,  at  $10 

81  woats  and  pigs,  average  weight  50 pounds,  at  Scents. 

1  sow  bought  in  February 

1  sow  bought  in  November 

1  sow  bought  in  November 


99 
Cost  of  feed  for  the  year. . . 

Receipts  for  hogs  sold 

109  hogs  kept  over  for  1906. 


Total 

Net  profit. 


Dr. 


I25l00 

225.00 

50.00 

202.50 

133.00 

40.00 

20.00 


095.50 
551.44 


1,246.94 


Table  8. — Summary  of  receipts  and  expendittares  for  1905. 


Cr. 


•772.78 
690.60 


1,463.28 


216.34 


Field. 


A 

B 

A'  and  C. 

A' 


D. 

E. 


Crops. 


Alfalfa  (pasture) 

Alfalfa  (meadow) 

Winter  barley  & 

fCom 

tCowpeas  (pastured) 

iJune  com 
Cowi)eas  (pastured) 
Com 
Ck)wx)eas  (pastured) 

Ck>wpeas  (nay  and  pasture) 
Sorghum 


Net  profit  from  crops  on  50)  acres. 


Hog  record. 


Hogs  on  hand  January  1,  and  expenses. 
Hogs  on  hand  December  31,  and  sales. . 


Net  profit  from  hogs 

Total  net  profit  for  year 

Net  profit  per  acre  (including  Bermuda  x)asture) . 


Area  in 
acres. 


7 
10 

Hi 
4i 


10} 

8 
3J 


Dr. 


I 


t7.21 
44.90 
31.86 
59.44 
.50 
69.29 

8.75 
117.28 

1.15 
14.72 
27.93 


37a  03 


1,246.94 


Cr. 


a$6S.32 
561.60 


65.02 
'68.32 
186.' 48' 


63.76 
26.18 


1,029.68 


1,463.28  I 


Net 
profits. 


9666.66 


21&34 


872.90 


ia76 


a  In  addition  to  pasture. 


b  Winter  barley  was  followed  by  com  same  year. 


0PEEATI0N8  FOB  1906. 


In  1906  it  was  possible  for  the  first  time  to  divide  the  farm  into 
permanent  fields  and  get  the  regular  rotation  of  alf  alf  a,  com,  and  peas 
started.  Fields  Aj  B,  C,  and  D,  figure  3,  will  now  be  devoted  to  this 
rotation  until  each  field  has  been  in  alfalfa  for  two  years.  The  crop- 
ping system  will  then  be  changed  in  ordef  to  leave  the  alfalfa  for  a 
longer  period  before  breaking  it  up.  The  acreage  of  the  crops  this 
year  was  alfalfa  pasture,  10  acres;  alfalfa  meadow,  10  acres;  com 
and  peas,  24 J  acres;  sorghum,  4^  acres;  and  peanuts,  3  acres. 
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COBN. 

Figure  3  shows  the  arrangement  of  the  fields  for  1906.  Fields  A 
and  D  were  planted  in  corn.  Part  of  field  A  was  in  com  and  peas 
in  1905,  while  the  rest  had  been  in  alfalfa  pasture  two  .years.  That 
portion  of  field  A  which  had  been  in  alfalfa  pasture  for  two  years 
was  broken  with  a  disk  plow  to  an  average  depth  of  8  inches  in 
November,  1905.  The  continued  pasturing  had  packed  the  ground 
so  that  it  was  very  hard  in  places  and  exceedingly  difficult  to  break; 
consequently,  portions  of  the  field  were  not  plowed  satisfactorily. 
Early  in  April  the  land  was  rebroken  to  a  depth  of  5  inches  with 
two-horse  turn  plows  and  harrowed  twice  with  a  smoothing  harrow. 
The  remainder  of  field  A  and  all  of  field  D  were  broken  with  a 
disk  plow. 

The  com  was  planted  April  12  to  18  with  a  check-row  planter. 
The  rows  were  4  feet  apart  each  way,  and  from  3  to  4  grains  were 
dropped  to  the  hill.  Tennessee  Red  Cob  was  the  variety  planted. 
The  com  was  thinned  to  two  stalks  in  the  hill.  The  stand  in  field 
A  was  quite  badly  injured  by  cutworms,  which  made  several  replant- 
ings  necessary.  This,  together  with  the  extra  breaking,  greatly 
increased  the  cost  of  production. 

The  east  end  of  field  -4,  which  was  in  com  in  1905,  was  given  a 
dressing  of  about  4,225  pounds  of  stable  maniure  to  the  acre  previous 
to  the  breaking  of  the  land.  Early  in  June  the  whole  of  field  A 
received  an  apphcation  of  75  pounds  of  nitrate  of  soda  to  the  acre. 
Later,  125  pounds  to  the  acre  of  a  mixture  of  400  pounds  of  acid  phos- 
phate, 25  pounds  of  kainit,  and  100  pounds  of  cotton-seed  meal  were 
appUed.  Field  B  received  a  similar  quantity  of  this  mixture  and  60 
poimds  of  nitrate  of  soda  to  the  acre. 

In  harvesting,  the  yields  on  the  two  different  portions  of  field  A 
were  kept  separate  in  order  to  note  the  fertilizing  effect  of  the  alfalfa 
on  the  crop.  The  east  portion  of  the  field,  which  had  been  in  com 
and  peas  the  year  previous  and  had  received  a  good  application  of 
stable  manure  this  year,  made  a  yield  of  32^^  bushels  to  the  acre. 
The  rest  of  the  field,  which  had  been  in  alfalfa  for  two  years,  made 
a  yield  of  45  bushels  to  the  acre — a  fraction  over  12  bushels  per  acre 
in  favor  of  the  alfalfa  land.  Field  B  yielded  at  the  rate  of  33W 
bushels  to  the  acre. 

ALFALFA. 

Field  B,  which  had  been  in  alfalfa  meadow  for  two  years,  was 
utiUzed  for  hog  pasture  in  1906.  Ninety-three  head  of  hogs  were 
pastured  on  the  field  from  March  30  until  November  4.  The  west 
end  of  the  field  was  cut  for  hay  twice  during  the  season  and  the  east 
end  three  times.  The  yield  from  these  cuttings  was  24,286  pounds, 
or  IJ  tons  per  acre. 
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Field -(7  was  sown  to  alfalfa  this  year.  The  land  was  broken 
deeply  with  a  disk  plow  in  November,  turning  under  the  com  stubble 
and  cowpeas  that  had  been  grazed  oflF,  and  then  put  in  fine  condition 
with  a  smoothing  harrow  early  in  February.  Previous  to  the  break- 
ing of  the  land,  stable  manure  at  the  rate  of  7  tons  to  the  acre  was 
appUed  on  the  poorer  parts  of  the  field.  The  seed  was  sown  broad- 
cast at  the  rate  of  20  pounds  to  the  acre  the  1st  of  March  and  lightly 
covered  with  a  smoothing  harrow,  A  perfect  stand  was  secured. 
Three  cuttings  were  made  during  the  season.  The  total  yield  of 
cured  hay  secured  was  43,750  pounds,  or  2^  tons  to  the  acre. 

SOBOHUM. 

Field  E\  figure  3,  formerly  a  part  of  field  2>,  which  was  in  melilotus 
and  cowpeas  in  1905,  was  this  year  planted  to  sorglumi.  The  land  was 
prepared  as  for  com  the  latter  part  of  January.  The  seed  was 
drilled  in  rows  3  feet  apart  May  9,  1  peck  of  Amber  cane  seed  to  the 
acre  being  used.  Thorough  cultivation  with  double  sweeps  was 
given.  The  feeding  of  the  green  sorghum  to  the  hogs  began  July  7 
and  continued  until  September  19.  The  total  yield  of  green  forage 
was  a  little  less  than  34  tons,  or  more  than  1\  tons  to  the  acre. 

PEANUTS. 

Peanuts  were  planted  on  field  E,  The  land  was  broken  with  a 
disk  plow  the  latter  part  of  March  and  thoroughly  harrowed  with 
both  disk  and  smoothing  harrows.  Planting  was  done  May  10  to  14, 
IJ  bushels  of  nuts  in  hulls  being  used  to  the  acre.  The  rows  were  3 
feet  apart.  The  stand  secured  was  poor,  and  the  crop  does  not  seem 
to  do  well  on  the  type  of  soil  in  this  field  (Houston  black  clay).  As  the 
hogs  were  allowed  to  do  the  harvesting,  none  of  the  nuts  were  saved; 
consequently,  no  record  of  the  yield  was  obtained. 

BEGEIPTS  AND  EXPEHDITUBES  FOB  1906. 

Tables  9,  10,  11,  and  12  show  the  cost  of  production,  receipts,  and 
net  profit  for  each  crop  grown  in  1906,  each  field  being  considered 
separately. 

Table  9. — Cost  per  acre  of  producing  and  harvesting  crops,  1906, 


Field. 

Area,  in 
acres. 

Crop. 

Cost  of 
prepar- 
ing land. 

Cost  of 

seed, 

planting, 

and  re- 
planting. 

Cost  of 

fertili£- 

enand 

applying 

same. 

Cost  of 
ooltiva- 
tion  and 
hoeing. 

Cost  of 
harvest- 
ing. 

Total 
cost. 

A 

12 

12 

10 

10 

12} 

12 

4 
3 

Com 

$4.63 

$1.34 
2.91 

$3.48 

$1.16 

$a97 

$11.68 

A 

Cowpeas 

2.91 

B 

Alfalfa  (pasture) 

1.29 

1.58 

.63 

1.29 

C 

Aifaifa 

2.40 
1.79 

4.68 
.51 

2.68 
.52 

aoo 

2.57 
2.54 

11.23 

D 

Com 

2.03 

7.50 

D 

Cowpeas 

2.68 

E 

Sorfirnum 

3.53 
1.25 

.92 
5.06 

2.80 

7.77 

E' 

Peanuts 

9.31 
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Table  10. —  Crop  yield,  cost,  and  returns  per  acre,  1906. 


Field. 

Area,  in 
acres. 

A 

12 

12 

10 

10 

12J 

12 

4 

3 

A 

B 

C 

D 

D 

E 

E' 

Crop. 


Com 

Cowpeas 

Alfa&a  (pasture) . 
Alfalfa  (meadow) 

Com 

Cowpeas 

Soighuin 

Peanats 


Yield. 


39. 67  bu  . . . 


1.214  tons. 

2. 187  tons. 

33.72bu.... 


7.55  tons.. 


Price. 


10.50  bu. 


12. 00  ton. 

12.00  ton. 

.50bu.. 


2.00  ton. 


Gross 
returns. 


$19.83 


14.57 
26.24 
16.86 


15.10 


Cost. 


$11.58 
2.91 
1.29 
11.23 
7.61 
2.68 
7.77 
9.31 


Net  re- 
turns. 


$8.25 


•  13.28 

ft  15.01 

9.35 


7.33 


n  In  addition  to  pasture.  h  Seeded  in  March,  1906. 

Table  II.— Hog  record  for  1906. 


Hogs  on  hand  January  1, 1906: 

1  boar 

1  sow  (pure-bred  Berkshire) 

9  sows,  at  $25 

5  sows,  at  $15 

93  shoats  and  p^,  average  weight  50  pounds,  at  5  oents. 

109 

CJost  of  feed  for  the  year  (estimated) 

96  hogs  kept  over  for  1907 

Receipts  for  hogs  sold 


Total. 
Net  profit . . 


Dr. 


$25.00 
133.00 
225.00 
75.00 
232.50 


600.50 
954.85 


1,645.35 


Or. 


1777.35 
1,239.50 


2,016.75 


371.40 


Table  12. — Summary  of  receipts  and  expenditures  for  1906. 


Field. 


A. 

B. 

C. 


Crop. 


/Com 

tCowpeas  (pastured) 

Alfaua  (pasture) 

Alfalfa  (meadow) . . . 

/Com 

\Cowpcas  (pastured). 

E I  Sorghum 

E' I  Peanuts 


Not  profit  from  crops  on  52  a<^res. 


Hog  record. 


Hogs  on  hand  January  1,  and  expenses, 
Hogs  on  hand  December  31,  and  sales. . 


Net  profit  from  hogs 

Total  net  profits  for  year 

Net  profit  per  aero  (including  Bermuda  pasture) 


o  In  addition  to  value  of  pasture. 


Area,  in! 
acres.  I 


Dr. 


Cr. 


12 

10 
10 

I2i 
3 


$138.96 
34.92 
12.90 
112.30 
93.87 
33.50 
34. 9(; 
27.93 

489.34 


$237.96 

e>262.40 
210. 75 


67.95 


924.76 


1,645.35 


2,016.75 


I 


b  Seeded  in  March,  1906. 


Net 
profttB. 


$485.42    * 


371.40 


806.82 


12.41 
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FTJTTJEE  PLANS. 

As  previously  mentioned,  the  present  rotation  will  be  run  only 
imtil  a  crop  of  alfalfa  has  been  plowed  under  on  each  field.  After 
that  a  cropping  system  will  be  planned  which  will  allow  the  alfalfa 
to  remain  three  or  four  years  before  it  is  broken  up.  This  will  prob- 
ably necessitate  bringing  field  E  into  the  regular  rotation  and  taking 
in  an  additional  field  for  growing  sorghum,  etc.  A  five-year  rota- 
tion of  alfalfa,  com,  and  cowpeas  can  then  be  adopted.  The  alfalfa 
can  be  left  on  the  field  three  years,  two  years  for  meadow  and  one 
year  for  pasture.  It  will  then  be  broken  up  and  put  in  com  and 
cowpeas  for  two  years. 

One  of  the  greatest  drawbacks  to  the  present  system  is  the  lack  of 
an  abundance  of  pasturage  from  the  middle  of  December  to  the 
middle  of  March.  Plenty  of  grazing  at  this  time  of  the  year  would 
greatly  lessen  the  quantity  of  grain  required  for  wintering  the  ani- 
mals that  are  kept  over,  and  this  would  correspondingly  reduce  the 
cost  of  pork  production.  To  meet  this  demand  for  winter  grazing  an 
additional  area  of  10  acres  was  added  to  the  farm  in  the  fall  of  1906. 
This  was  very  poor  worn-out  land  which  had  not  been  cropped  for 
several  years.  It  will  be  used  almost  exclusively  for  growing  annual 
pasture  crops.  Rye  was  sown  on  this  field  in  September.  This  will  be 
used  for  pasture  until  spring,  then  plowed  under,  and  the  land  planted 
to  cowpeas  and  peanuts.  Part  of  the  cowpeas  will  be  harvested  for 
seed,  and  the  remainder,  together  with  the  peanuts,  will  be  grazed 
off  by  the  hogs.  Vetch  was  sown  with  the  rye  on  1  acre  of  this 
land.  If  this  crop  succeeds  it  will  be  sown  with  the  rye  in  the 
entire  field  in  the  autumn.  This  plan  of  cropping  will  be  continued 
until  the  land  becomes  sufficiently  fertile  to  grow  a  greater  variety  of 
crops. 

CONCLTJSION. 

The  results  of  the  three  years'  work  indicate  quite  clearly  that  this 
method  of  diversified  farming  can  be  made  profitable  throughout  the 
Southern  States  in  regions  where  alfalfa  can  be  grown  successfully. 

The  average  net  profit  per  acre  for  the  three  years  is  $11.37.  This 
is  for  the  whole  farm,  including  the  Bermuda  pasture,  which  was  used 
very  little.  This,  however,  does  not  allow  for  any  rent  of  land.  If 
$3  an  acre  were  deducted  for  rental,  the  profit  would  be  cut  to  $8.37 
per  acre.  While  this  might  seem  rather  low  on  land  valued  at  $150 
to  $200  an  acre,  still  it  is  over  41  per  cent  on  the  $20  an  acre  valua- 
tion placed  on  the  land  described.  It  must  also  be  remembered  that 
during  these  three  years  more  attention  was  given  to  increasing  the 
fertiUty  of  the  land  and  getting  it  in  a  good  state  of  cultivation  than 
to  securing  large  yields.     The  work  of  increasing  the  depth  to  which 
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the  land  is  broken,  plowing  down  the  hillside  ditches,  etc.,  added 
materially  to  the  cost  of  production  and  correspondingly  reduced  the 
profits.  For  example,  alfalfa  has  been  used  in  a  short  rotation,  which 
allows  it  to  stand  only  two  years.  While  this  suits  the  purpose  so  far 
as  soil  improvement  is  concerned,  it  does  not  show  to  best  advantage 
the  possibilities  of  alfalfa  as  a  profitable  hay  crop..  The  returns  from 
field  B  in  1905,  when  a  net  profit  of  over  $51  per  acre  was  realized  from 
this  field,  give  some  idea  of  what  may  be  expected  when  the  pro- 
duction of  alfalfa  hay  becomes  one  of  the  features  of  the  farm.  This 
was  only  the  second  year  for  the  alfalfa  on  that  field,  and  it  would 
no  doubt  have  given  even  better  returns  the  third  and  fourth  years. 

In  connection  with  the  alfalfa  work,  it  has  developed  that  the 
brown  and  reddish  brown  soils  are  not  nearly  so  well  adapted  to  this 
crop  as  the  black  and  gray  soils.  As  a  rule,  no  trouble  is  experienced 
in  getting  a  stand  on  the  latter  soils,  w^hile  it  is  frequently  very  diffi- 
cult to  secure  a  perfect  stand  on  the  former.  This  is  due  in  part  to 
the  fact  that  crab-grass  is  persistent  on  the  brown  and  reddish  brown 
soils. 

It  is  to  be  regretted  that  weights  could  not  have  been  taken  to 
show  the  actual  gains  made  by  the  hogs  while  on  the  alfalfa  pasture. 
While  they  throve  and  made  good  gains  on  this  pasture,  there  are  no 
data  to  determine  its  actual  value  as  a  meat  producer.  The  results 
for  1906,  however,  show  that  a  well-set  alfalfa  field  the  second  year 
from  sowing  will  furnish  pastiu'e  for  12  to  15  head  of  hogs  to  the  acre 
for  six  months — say,  from  the  1st  of  April  to  the  1st  of  October — and 
at  the  same  time  produce  li  tons  of  hay  to  the  acre.  Of  course,  if  no 
hay  were  cut  a  few  more  animals  might  be  grazed,  but  as  the  mo¥dng 
improves  the  pasture  this  plan  is  to  be  preferred  to  pasturing  enough 
hogs  to  keep  the  alfalfa  grazed  close  all  the  time. 

One  of  the  most  interesting  things  brought  out  in  the  records  of 
the  com  production  is  the  difference  in  the  cost  of  cultivation  and 
hoeing  imder  the  different  methods  practiced.  The  first  year,  when 
the  rows  were  laid  out  with  the  contour  of  the  land  and  cultivated 
only  one  way,  the  cost  of  cultivation  averaged  $1.38  per  acre  and  the 
cost  of  hoeing  70  cents  per  acre.  In  1905  and  1906,  when  the  com 
was  check-rowed  and  cultivated  both  ways,  the  average  cost  of  cul- 
tivation and  hoeing  was  reduced  to  $1.10  and  21  cents,  respectively, 
a  saving  of  20  per  cent  in  the  cost  of  cultivation  and  70  per  cent  in 
the  cost  of  hoeing.  Practically  all  the  hoeing  necessary  under  the 
check-row  method  was  where  the  old  hillside  ditches  had  been. 
Here  the  Johnson  grass  had  gained  a  foothold  and  gave  consider- 
able trouble. 
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SAND-CLAY  AND  BURNT-CLAY  ROADS. 


IHTRODTJCTIOK. 

Natural  sand-clay  roads  may  frequently  be  found  in  localities 
where  the  soil  contains  the  right  proportions  of  sand  and  clay. 
In  sections  of  the  country  where  the  prevailing  subsoil  is  composed 
entirely  of  clay,  or,  on  the  other  hand,  is  of  an  extremely  sandy  char- 
acter, these  materials  may  be  properly  mixed  so  as  to  overcome  as  far 
as  possible  the  objectionable  features  of  each.  The  mixing  of  sand 
and  clay  as  a  form  of  road  construction  has  received  careful  study 
and  is  of  great  importance,  especially  to  the  Atlantic  and  Gulf  States, 
where  throughout  large  areas  sand  and  clay  are  practically  the  only 
materials  available  for  road  building. 

One  of  the  objects  of  this  bulletin  is  to  give  some  account  of  the 
commonly  observed  physical  characteristics  of  clays  and  sands  as  an 
aid  to  the  use  of  these  materials  for  constructing  roads.  It  must  be 
remembered,  however,  that  the  great  variation  in  the  physical  proper- 
ties of  clay  makes  it  difficult  to  give  definite  rules,  which  shall  be 
general  in  their  nature,  for  the  mixing  and  application  of  this 
material. 

It  may  safely  be  said  that  the  construction  of  sand-clay  roads  in  the 
Southern  States  has  passed  the  experimental  stage.  It  has  been 
proved  that  they  are  well  adapted  for  light  traffic,  and  are  less  noisy, 
Icvss  dusty,  and  more  resilient  than  the  average  macadam  road.  Even 
under  heavy  traffic  they  have  proved  to  a  great  extent  satisfactory. 
There  are  sand-clay  roads  in  the  South  Atlantic  and  Gulf  States  over 
which  heavy  loads  of  cotton  and  other  farm  products  are  hauled 
throughout  the  year,  with  but  little  resulting  damage.  When  the 
cheapness  of  this  kind  of  construction  is  considered,  it  will  be  seen 
that  for  certain  localities,  at  least,  it  is  preferable  to  macadam.  In 
all  cases  a  mixture  of  sand  and  clay  is  better  than  either  material 
alone,  except  perhaps  where  it  is  impossible  to  drain  a  sandy  road, 
and,  in  consequence,  it  is  always  wet.  Very  little,  if  any,  clay  should 
be  used  in  this  case,  for  the  water  acts  as  a  binder  and  the  sand 
remains  firm. 

In  some  sections  of  the  country  the  only  available  material  from 
which  roads  can  be  constructed  is  clay.  To  meet  this  condition 
the  Office  of  Public  Roads  has  made  experiments  in  the  so-called 
"  gumbo '"  district  of  the  lower  Mississippi  Valley,  in  burning  the 
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clay  along  the  entire  length  of  the  road.  By  burning  clay,  even  at 
a  moderate  heat,  its  well-known  sticky  or  plastic  quality  is  destroyed, 
so  that  even  in  the  wettest  weather  it  will  bear  traffic.  If  the  clay  is 
fired  along  the  entire  length  of  the  road,  the  cost  of  hauling  it  is 
avoided,  and  at  the  same  time  the  advantage  is  gained  of  burning  the 
foundation  of  the  road  as  well  as  the  material  to  be  placed  upon  it. 

PHYSICAL  PROPEETIES  OF  SAND  AND  OP  CLAY. 

The  mineral  known  as  quartz,  which  is  composed  of  silica,  is  found 
abundantly  in  all  parts  of  the  earth.  When  consolidated  by  heat  and 
pressure  into  great  masses  of  rock  it  is  known  as  quartzite,  and  it 
also  appears  as  an  important  constituent  of  many  different  kinds  of 
rock.  When  quartzite  is  disintegrated  by  the  action  of  the  elements 
and  is  foimd  in  great  loose  masses,  composed  of  fine  and  more  or  less 
uniform  grains,  it  is  known  as  sand.  It  is  a  well-recognized  fact  that 
sand  lacks  binding  power,  and  on  drying  out  is  of  a  loose  and  unstable 
nature. 

Clay,  on  the  other  hand,  is  formed  by  the  decomposition  of  otheir 
minerals  which  go  to  make  up  the  structure  of  rocks.  The  origin  of 
all  clay  is  the  mineral  feldspar,  which,  under  the  action  of  water,  has 
been  gradually  leached  out  and  changed  into  clay.  The  particles  of 
clay  are  usually  much  finer  than  those  of  sand  and  are  frequently  car- 
ried by  running  water  some  distance  from  the  point  at  which  they 
were  originally  formed,  where,  having  settled  as  a  sediment  on  the 
bottom,  they  form  deposits  which  are  known  as  sedimentary  clays. 
In  some  cases  where  huge  deposits  of  feldspathic  rock  have  been  disin- 
tegrated and  changed  by  the  action  of  water  in  place,  the  deposits 
are  known  as  residual  clavs. 

It  will  be  seen  from  this  that  clays  must  vary  both  in  texture  and 
composition.  Some  will  be  foimd  to  contain  as  much  as  75  per  cent 
of  sand,  while  others  are  extremely  fine  in  texture  and  entirely  with- 
out grit.  As  would  be  expected,  the  sedimentary  clays  are  usually 
finer  and  more  sticky  and  plastic  than  the  so-called  residual  clays. 

The  two  properties  of  clays  which  are  of  the  greatest  importance 
from  the  standpoint  of  road  building  are,  first,  plasticity,  and,  second, 
the  property  of  slaking  when  they  first  become  wet  after  having  been 
uncovered.  A  clay  is  called  plastic  which  becomes  sticky  or  dough- 
like when  mixed  with  a  certain  amount  of  water,  so  that  it  can  be 
molded  or  pressed  into  various  shapes  which  it  will  retain  even  after 
it  has  been  dried.  The  most  plastic  of  these  materials  are  known 
technically  as  "  ball  clays."  If  a  lump  of  such  a  clay  as  this  is 
immersed  in  water  it  will  usually  preserve  its  form  for  a  long  time. 

There  are  other  clays,  however,  which  will  immediately  fall  to 
pieces,  as  a  lump  of  quicklime  will  do  under  similar  conditions.    This 
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is  known  to  be  due  to  the  very  rapid  absorption  of  water  into  the 
porous  structure  of  the  clay.  It  will  easily  be  seen  that  this  charac- 
teristic is  an  important  one  from  the  standpoint  of  the  road  builder, 
for  any  sort  of  agitation  will  cause  a  large  percentage  of  a  slaking 
clay  to  pass  into  suspension  in  water  and  form  a  thick  mud.  Non- 
slaking  clays,  although  they  are  very  sticky  when  wet,  do  not  so  read- 
ily mix  with  water.  It  stands  to  reason  that  the  slaking  clays  are 
usually  "  deep  seated,"  that  is  to  say,  they  will  be  found  below  the 
surface  of  the  ground.  Slaking  clays  are  more  easily  mixed  with 
other  materials  than  the  more  plastic  ball  clays,  and  this  is,  of  course, 
to  their  advantage  for  road  building.  On  the  other  hand,  they  are 
often  of  inferior  binding  power. 

There  is  still  another  physical  characteristic  of  clay  that  is  of  great 
importance  from  the  standpoint  of  road  building.  Some  clays  shrink 
when  dried,  which  leads  to  the  cracking  and  breaking  up  of  their 
surfaces.  This  shrinkage  is  the  measure  of  their  expansion,  and 
expansion  renders  the  sand-clay  composition  unstable.  Shrinkage 
would  do  no  harm  if  the  clay  would  stay  in  this  condition,  but  this  it 
does  not  do.  When  water,  removed  by  evaporation,  is  restored  to 
the  sand-clay  mixture,  its  entrance  is  accompanied  by  a  simultaneous 
expansion  which  causes  the  grains  of  sand  to  be  separated.  This 
property  can  not  be  overcome,  for  it  is  inherent  in  the  clay,  but  we 
can  in  some  measure  modify  its  effect  by  using  less  clay  in  the  com- 
position. This,  however,  will  weaken  the  road  and  dispose  it  to  break 
up  in  dry  weather. 

Before  attempting  to  construct  a  sand-clay  road  it  is  best  to  test 
the  material  in  the  neighborhood  in  order  to  secure  a  clay  having  the 
least  possible  shrinkage.  There  is  no  better  way  than  to  examine  the 
traveled  roadways.  In  almost  every  community  there  are  short  sec- 
tions of  natural  sand-clay  road  which  may  be  examined. 

THE  MZXIKG  OF  SAND  AND  GLAT. 

The  best  sand-clay  road  is  one  in  which  the  wearing  surface  is  com- 
posed of  grains  of  sand  in  contact  in  such  a  way  that  the  voids  or 
angular  spaces  between  the  grains  are  entirely  filled  with  clay,  which 
acts  as  a  binder.  Any  excess  of  clay  above  the  amount  necessary  to  fill 
the  voids  in  the  sand  is  detrimental.  If  a  small  section  taken  from 
the  surface  of  any  well-constructed  sand-clay  road  is  examined  with  a 
magnifying  glass,  the  condition  of  contact  which  exists  between  the 
grains  of  sand  and  the  small  proportion  of  clay  which  is  required  to 
fill  the  voids  may  be  seen.  Wherever  this  proper  condition  of  contact 
exists  for  a  few  inches  in  thickness  upon  the  surface  of  a  road,  it  will 
bear  comparatively  heavy  traffic  for  a  long  time,  even  when  the  sub- 
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soil  is  sand  or  clay.    The  proper  mixtiiiv  or  i^itturation  point  of  clay 

and  sand  can  easily  be  seen  by  referring  to  figure  1. 

All  (he  experiments  that  have  been  made  by  this  Office  indicate  that 
the  materials  should  not  be 
mixed  in  a  dry  state,  but  that 
they  should  be  thoroughly  mix- 
ed and  puddled  with  water. 
It  makes  little  difference  by 
what  method  the  stirring  or 
mixing  is  done,  so  long  as  it  is 
thorough  and  proper  propor- 
tions of  the  materials  are  ob- 
tained. If  an  excess  of  day 
is  used  in  the  mixture,  as  shown 
in  figure  2,  the  grains  of  sand 
which  are  not  in  contact  are 
free  to  move  among  and  upon 
iiiii  Willi  uund  to  the  point  each  othcr,  so  that  no  particle 
with  the  anfiiiiar  Band  pxert-'i  more  resistance  to  pres- 
gta  ns  n  eon  nc .  ^^^^^  ^^^^   .^^  ^^^  entire  luass 

consisted  of  clay  alone.  On  the  other  hand,  if  an  insufficient  amount 
of  clay  is  used,  the  mixture  will  lack  binding  power  and  will  soon 
disintegrate. 

We  may  now  outline  the  methods  which  have  been  used  to  obtain 
the  proper  contact  mixture,  al- 
though it  will  be  necessary  to 
discuss  se[)arately  the  methods 
of  treating  slaking  and  non- 
slaking  varieties  of  clay.  It 
will  readily  be  seen  that  it  is 
less  economical  to  haul  sticky 
or  plastic  clay  and  spread  it 
upon  siind  than  it  is  to  haul 
sand  and  spread  it  ni>oa  clay. 
The  clay  is  difficult  to  dig  and 
handle  and  usually  C4tines  out 
in  lumps,  which,  if  placed  upon 
the  roadbed  and  covered  with 
sand,  are  apt  to  i-emain  un- 
broken unless  great  care  is 
taken  in  the  mixing.     The  bad 

effects  of  lumps  of  clay  in  a  sandy  subsoil  and  the  effects  of  traffic  on 
such  a  mixture  are  illustrated  in  figures  S  and  4. 

Figure  3  shows  a  cross  section  of  a  road  into  which  lumps  of  clijr 
have  Iwen  worked.     Figure  4  shows  the  displacement  of  these  lumpa 


when  subjected  to  the  prolonged  action  of  traffic,  and  the  resulting 
formation  of  deep  ruts  and  general  disintegration  of  the  surface. 

It  has  been  pointed  out  that  thorough  stirring  and  puddling  are 
absolutely  essential  to  successful  sand-clay  construction.  This  is  most 
easily  brought  about  immediately  after  a  hard  or  prolonged  rain,  the 
clay  having  been  previously  spread  and  the  larger  lumps  broken  up 
as  completely  as  possible.  The  surface  should  then  be  covered  with  a 
few  inches  of  sand  and  plowed  and  harrowed  thoroughly  by  means  of 
a  turning  plow  and  a  cutaway  or  disk  harrow.  This  stage  of  the 
work  will  of  course  be  found  somewhat  disagreeable,  leading,  as  it 
does,  to  the  formation  of  a 

thick,  pastv  mud ;  but  it  is  Mk  ^^0^W^^^!W!W^'W^W^'^^>.^  /^ 
the  only  practicable  way  in     |iiift^K8iWtiSli&^ 

which    the    necessary    mix-      Fio.   3.— Cross  section   of  road,   showing  lumps   of 

inff    can    be    accomplished.         ^^^^   placed  oji   n  sand  subsoil  and  covered   with 

sand. 

Many     experiments     have 

l^een  tried  with  dry  mixing  of  the  clay  and  sand,  but  all  have  been 
more  or  less  unsuccessful.  In  cases  where  the  plowing  and  harrowing 
are  considered  too  expensive  the  mixing  may  be  left  to  traffic.  This, 
however,  inevitably  leads  to  a  muddy  road  surface  for  a  long  time, 
although  finally  it  is  possible,  by  a  proper  distribution  of  the  sand 
upon  the  clay,  to  bring  about  a  fairly  good  result,  even  by  this  simple 
method. 

In  case  a  slaking  clay  is  used,  very  much  less  puddling  is  required, 
as  there  are  practically  no  lumps  to  be  broken  up  and  the  mixing  can 
easily  be  done  with  a  harrow  after  a  rain.     Slaking  clays  do  not 

usually   make   as  effective 
\r>^  binders  as  the  more  plastic 


$^^^r?;^#W^P®^fe- ^?C-i-^  clays;     therefore    in    dry 

<i^-y^-:}>::y:y-/.  -^.^ry-^y-:-  r.::r  ■■■:■,...:  .-.y.^.:-.::.^^^..;!     weathcr  thc  road   surfacc 

FiQ.  4. — Cross  section  of  road,  showing  displacement      becomes     more     dustv       It 
of  lumps  of  clay  when  subjected  to  travel.  \  '  \     \ 

Will  be  seen  that  the  best 
clay  for  this  kind  of  construction  is  one  which  slakes  sufficiently  easily 
to  enable  the  lumps  to  be  readily  broken  up,  and  which  at  the  same 
time,  without  being  too  plastic,  has  sufficient  binding  power  to  cement 
the  grains  of  sand  and  form  a  smooth,  impervious  surface  on  the  road. 
Clays  of  this  nature  which  have  given  excellent  results  are  found  in 
abundance  in  many  of  the  Southern  States  and  doubtless  exist  else- 
where. Their  color  is  usually  red  or  mottled  red  and  white.  Occa- 
sionally clays  are  found  sufficiently  sandy  to  be  suitable  for  use  with- 
out further  mixing.  AATien  this  is  the  case  it  is  only  necessary  to 
spread  the  material  on  the  road  and  allow  it  to  pack  under  traffic.  It 
is  obvious  that  it  is  necessary  to  pay  careful  attention  to  the  physical 
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properties  of  the  available  clay  in  the  neighborhood  of  the  road,  as  it 
will  frequently  be  found  economical  to  haul  good  material  for  some 
distance  rather  than  to  use  an  inferior  material  which  is  close  at  hand. 
The  qualities  to  be  considered,  as  has  been  pointed  out,  are  the  great- 
est binding  power  obtainable,  together  with  the  least  amount  of  labor 
necessary  for  disintegrating  and  mixing. 

APPROXIMATE  METHOD  FOB  ESTIMATING  THE  PBOPEB  PBOPOB- 

TIONS  OF   SAND  AND  CLAY. 

It  has  already  been  shown  that  the  best  mixture  for  sand-clay  con- 
struction is  one  in  which  there  is  just  enough  clay  to  fill  the  voids  in 
the  sand,  thus  producing  the  proper  cementing  bond  in  the  road  sur- 
face. No  exact  rules  can  be  laid  down  for  calculating  in  advance  the 
best  mixture.  It  must  be  remembered  that  the  relation  of  weight  and 
volume  will  vary  widely  in^different  clays,  according  to  the  amount 
of  water  which  they  contain.  Some  chiys,  especially  the  more  plastic 
varieties,  even  after  they  are  as  thoroughly  dried  as  they  can  be  by  the 
hottest  summer  sun,  will  still  hold  as  much  as  20  per  cent  of  water. 
This  water  is  known  to  chemists  as  ''  water  of  combination,"  because 
it  seems  to  be  either  combined  with  or  held  in  the  structure  of  the 
clay  particles  in  such  a  way  that  it  can  only  be  driven  out  at  a  high 
temperature.  It  is  apparent  from  this  that  in  handling  a  clay  of 
this  kind,  even  when  it  seems  quite  dry,  each  ton  will  contain  400 
pounds  of  water  which  does  not  enter  into  the  consideration  of  vol- 
ume. The  amount  of  clay  necessary  to  fill  the  voids  in  any  given 
sand  will  therefore  be  found  to  vary. 

An  easy  method  for  making  a  rough  or  approximate  estimate  of  the 
volume  of  the  clay  filler  recjuired  for  any  unit  quantity  of  a  given  sand 
is  as  follows:  Two  ordinary  glass  tumblers  of  the  same  size  are  filled 
to  the  brim,  one  with  the  dry  sand  to  be  tested  and  the  other  with 
water.  The  water  is  then  poured  carefully  from  the  one  glass  into 
the  sand  in  the  other  until  it  reaches  the  point  of  overflowing.  The 
volume  of  water  removed  from  the  glass  which  was  originally  full  of 
water  can  \ye  taken  as  an  approximate  measure  of  the  voids  in  the 
unit  volume  of  sand  contained  in  the  tumbler.  A  simple  calculation 
will  reduce  this  to  percentage  volume. 

Practical  experience  has  shown  that  the  tendency  is  to  calculate  too 
little  rather  than  too  much  sand  for  given  amounts  of  clay,  and  almost 
invariably  a  second  and  even  a  third  application  of  sand  is  necessary 
over  and  above  the  calculated  amount.  It  often  happens  that  clay 
will  work  up  to  the  surface  under  the  action  of  traffic,  in  which  case 
an  extra  top  dressing  of  sand  should  be  added  when  required. 
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METHODS  OF  GONSTBUGTING  A  SAND-GLAT  BOAD. 

In  passing  to  a  detailed  description  of  methods  of  construction,  it 
must  first  be  stated  that  there  are  two  distinct  conditions  which  are 
likely  to  be  met.  In  the  first  case  the  road  may  have  a  sandy  subsoil, 
ordinarily  spoken  of  as  "  deep  "  sand,  the  objectionable  features  of 
which  must  be  overcome  by  the  addition  of  clay.  On  the  other  hand, 
lh(»  subsoil  may  be  of  clay,  and  in  this  case  sand  must  be  added  to  it. 
Since  there  is  a  radical  difference  in  the  methods  of  construction  in 
these  two  cases,  each  will  be  treated  separately. 

DBAINAGE. 

In  all  forms  of  road  construction  the  most  important  consideration 
is  that  of  drainage.  If  natural  drainage  does  not  exist,  artificial 
methods  must  be  used.  The  best  natural  drainage  is  usually  found 
upon  a  loose  gravel  or  a  sandy  soil,  especially  when  the  grade  of  the 
road  is  somewhat  above  the  surrounding  country.  If  the  land  is  dry 
and  the  sand  deep  enough  to  absorb  quickly  even  the  heaviest  rains, 
no  special  attention  need  be  given  to  drainage  other  than  to  provide 
the  proper  crown  to  the  surface  of  the  finished  road  to  divert  the 
water  from  it.  Frequently,  in  tide-water  regions,  the  country  is  so 
low  and  level  that  the  surface  of  the  road  is  likely  to  be  kept  con- 
tinually wet  from  seepage.    If  this  condition  has  to  be  met,  it  is  nec- 
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Fig,  5, — Cross  section  of  road,  showing  clay  cover  on  "  deep  "  sand  subsoil. 

cessary  to  dig  wide  ditches  on  each  side  of  the  roadbed  and  raise  the 
grade  so  that  the  crown  of  the  road  will  be  sufficiently  high  to  shed 
water  thoroughly  before  hauling  any  clay  \y^o\\  it. 

It  is  very  important  that  no  stumps  or  branches  of  trees  or  other 
matter  subject  to  decay  should  be  overlooked  and  left  in  the  roadbed, 
as  at  such  points  weak  places  are  sure  to  be  developed  in  the  course  of 
time.  Although  natural  drainage  is  much  better  on  sandy  subsoils 
than  on  clay,  in  clay  districts  the  conformation  of  the  country  is  more 
likely  to  be  of  an  undulating  or  rolling  character,  thus  furnishing  a 
natural  watershed.  Temporary  or  so-called  "  wet-weather  "  springs 
are  not  so  likely  to  occur  in  sandy  soils  as  in  clay  soils,  and  therefore 
need  not  be  so  carefully  guarded  against.  Nevertheless,  if  any  indi- 
cations of  these  springs  are  found,  precautions  should  be  taken  to  con- 
duct the  water  to  the  side  ditches  by  some  form  of  underdrainage. 

SAND-CLAY  CONSTBUCTION  UPON  A  SANDY  SUBSOIL. 

When  the  drainage  has  been  properly  provided,  the  roadbed  should 
be  brought  to  a  crown.    It  has  been  found  more  economical  to  crown 
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first  a  section  of  the  road  nearest  the  source  of  the  clay.  The  first 
load  of  clay  is  dumped  on  this  prepared  section  at  the  point  nearest 
the  clay  bed,  each  succeeding  load  thus  being  hauled  over  the  preced- 
ing. Care  should  be  taken  to  spread  each  separately  and  evenly  as 
soon  as  it  has  been  deposited  and  l^efore  it  is  driven  over.  The  clay 
cover  spread  upon  the  subsoil  is  shown  in  figure  5. 

After  spreading  the  clay  it  should  be  covered  with  a  layer  of  clean 
sand.  Wlien  the  road  has  been  opened  to  traffic  a  sufficient  amount  of 
sand  should  be  added  from  time  to  time  to  keep  the  surface  smooth 
and  prevent  the  formation  of  mud.  Both  the  thickness  and  the  width 
of  the  layer  of  clay  to  be  spread  are  determined  by  the  volume  and 
character  of  traffic  which  the  road  is  to  sustain.  If  a  narrow^,  single- 
track  roadway  is  to  be  built,  it  has  l)een  found  best  to  spread  the  clay 
to  a  width  of  about  12  feet  and  to  a  depth  of  G  to  8  inches  in  the 
center,  tapering  the  layer  to  a  thin  edge  at  the  sides.  In  some  cases 
it  may  be  necessary  to  modify  these  directions  to  accord  with  the 
quality  of  the  clay  and  the  amount  of  sand  which  it  contains.  The 
"leaner''  or  more  sandy  the  clay,  the  greater  will  be  the  amount 
required. 

After  the  clay  layer  is  completed  and  covered  with  sand,  as  already 
stated,  if  the  clay  is  of  a  plastic  and  lumpy  character  it  will  probably 
be  necessary  to  plow  and  harrow  it  alternately  until  the  lumps  are 
thoroughly  disintegrated.  Advantage  should  be  taken  of  rains  in 
order  to  puddle  the  road  surface  with  a  harrow.  As  long  as  the  sur- 
face shows  a  tendency  to  "  ball  "  and  cake,  more  sand  must  be  added 
until  this  trouble  is  overcome.  If,  on  the  other  hand,  the  surface 
loosens  in  dry  weather,  it  is  due  to  an  insufficient  quantity  of  clay  or 
else  because  the  clay  hicks  binding  power.  It  must  be  borne  in  mind 
that  the  construction  of  a  sand-clay  road  is  not  a  quick  operation,  but 
a  process  of  rather  slow  development.  In  the  course  of  the  work 
there  is  time  to  determine  what  proportions  of  the  two  materials  will 
finally  lead  to  the  l)est  results. 

If  the  materials  are  especially  adapted  to  the  purpose  it  is  possible 
to  construct  very  excellent  sand-clay  roads  without  the  use  of  plow, 
harrow,  or  roller.  The  mixing  can  be  left,  after  the  materials  have 
been  properly  spread,  entirely  to  the  action  of  traffic.  In  all  con- 
struction, however,  the  best  results  are  hastened  by  the  use  of  plow 
and  harrow.  In  all  cases  it  is  advisable  to  use  a  road  machine  or  other 
similar  implement  to  crowm  and  smooth  the  surface,  after  which  a 
light  coat  of  sand  may  be  added. 

The  quantity  of  clay  required  to  build  a  mile  of  road  will  vary  of 
course  with  the  width  and  depth  of  the  clay  layer.  A  roadway  12  feet 
wide  with  an  average  depth  of  0  inches  of  clay  will  require  a  cubic 
yard  of  clay  to  cover  4^  feet  of  road  length ;  that  is  to  say,  each  cubic 
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yard  of  clay  will  make  IJ  "  running  "  yards  of  clay  road.  Since  there 
are  1,760  yards  to  the  mile,  it  will  be  seen  that  1,173^  cubic  yards  of 
clay  will  be  required  for  1  mile  of  construction.  From  this  data  the 
cost  may  be  readily  calculated,  when  the  rate  of  wages  and  distance  of 
haul  are  known.  The  average  load  has  been  found  to  be  about  two- 
thirds  to  three-fourths  of  a  cubic  yard,  when  the  hauling  is  done  over 
sand,  and  about  1  cubic  yard  when  the  hauling  is  done  over  a  dry  clay 
road.  It  may  be  said  after  rough  calculation  that  a  2-horse  load  of 
clay  will  cover  1  linear  yard  of  12-foot  surface,  making  1,760  loads  to 
the  mile.  The  cost  of  shoveling  sand  upon  the  clay  is  the  same, 
whether  the  mixing  is  to  be  done  with  a  plow  and  harrow  or  left  to 
traffic,  and  should  therefore  in  each  case  be  added  to  the  cost  of 
hauling. 

SAND-CLAY  CONSTRUCTION  UPON  A  CLAY  SUBSOIL. 

After  proper  drainage  has  been  provided  the  roadbed  should  first 
be  crowned  as  nearly  as  possible  to  the  form  desired  in  the  finished 
road.  The  road  surface  should  slope  from  the  center  to  the  sides  at 
least  one-half  inch  per  foot.  It  should  be  noted  that  it  is  much  more 
important  to  form  this  foundation  crown  first  where  the  subsoil  is  of 
clay  than  it  is  with  a  sandy  subsoil. 

The  foundation  having  been  properly  prepared,  the  surface  should 
be  plowed  and  harrowed  to  a  depth  of  about  4  inches  until  it  is  pul- 
verized as  completely  as  possible.  It  is  then  covered  with  6  to  8 
inches  of  clean,  angular  sand.  The  sand  should  be  spread  so  that  the 
layer  is  thickest  at  the  center  of  the  road,  following  in  general  the 
same  plan  as  was  outlined  for  spreading  clay  upon  a  sandy  founda- 
tion. The  materials  should  then  be  mixed  while  they  are  in  a  com- 
paratively dry  state,  contrary  to  the  usual  practice  of  doing  the  entire 
mixing  and  puddling  when  the  materials  are  wet.  It  has  been  found 
that  the  clav  foundation  can  be  more  evenlv  disinteerated  when  com- 
paratively  dry,  and  it  is  also  a  difficult  matter  to  mix  the  sand  evenly 
with  the  claj^  if  the  latter  is  soft  and  cut  into  ruts  by  travel.  This 
preliminary  mixing  should  be  done  if  possible,  but  often  conditions 
do  not  allow  it  and  the  sand  has  to  be  mixed  on  the  wet  clay  road. 
After  this  first  mixing  has  been  finished  the  road  is  finally  puddled 
with  a  harrow  after  a  rain.  In  case  an  excess  of  clay  works  to  the 
surface  and  tends  to  make  the  mixture  sticky,  sand  should  be  applied 
until  this  trouble  is  overcome. 

T'pon  the  completion  of  the  mixing  and  puddling,  the  road  should 
Ik»  shaped  while  it  is  still  soft  enough  to  be  properly  finished  with  a 
scraper  and  at  the  same  time  stiff  enough  to  pack  well  under  the  roller 
or  under  the  action  of  traffic.  In  case  it  is  impossible  to  obtain  the 
proper  consistency  of  the  surface  material,  it  is  better  to  shape  the 
road  when  somewhat  too  wet  than  when  it  is  too  dry,  even  if  it  is 
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necessary  to  stop  traffic  upon  it  for  a  few  days.  The  road  should  be 
opened  to  traffic  as  soon  as  practicable  after  completion,  as  this  will 
be  found  to  have  a  beneficial  effect  upon  it. 

After  sand-clay  roads  are  constructed,  they  should  be  cared  for 
until  the  proper  condition  is  established  and  the  road  is  resistant  to 
traffic.  This  care  is  extremely  important  and  is  deserving  of  special 
mention.  No  sand-clay  road  is  in  proper  condition  when  first  con- 
structed, and  this  attention  afterwards  is  as  much  a  part  of  the  road 
construction  as  the  hauling  of  the  first  load  of  sand  or  clay. 

COST  OF  SAND-CLAY  CONSTETJCTION. 

It  is  of  course  impossible  to  state  definitely  the  cost  of  this  form 
of  construction,  as  it  will  be  found  to  vary  with  the  price  of  labor,  the 
length  of  haul,  the  width  of  roadway,  and  depth  and  nature  of  ma- 
terial. If  we  assume,  however,  that  the  chiy  can  be  procured  within 
a  mile  of  the  road  which  is  to  be  improved,  and  that  the  cost  of  labor 
is  about  $1  per  day  and  teams  $3  per  day,  the  cost  of  constructing  a 
12-foot  sand-clay  road  on  a  sand  foundation,  covered  with  clay  to  an 
average  depth  of  6  inches,  would  be  approximately  as  follows  for  a 
distance  of  1  mile : 

Crowning  and  shaping  road  with  road  machine,  using  2  teams  at  $3  and 

1  operator  at  $1.50  per  day  for  1  day $7.50 

liOosening  1,173^  cubic  yards  of  clay  with  piclc  and  shoveling  into  wagons, 

at  15  cents  per  cubic  yard 176.00 

Hauling  1,173J  cubic  yards  of  clay,  at  23  cents  per  cubic  yard 269.86 

Spreading  clay  with  road  machine,  using  2  teams  at  .$3  and  expert  op- 
erator at  $1.50  per  day  for  3  days 22.50 

Shoveling  sand  on  clay,  estimated  at  ^  cent  pei*  square  yard 35.20 

IMowing,  using  1  team  at  $3  per  day  for  4  days 12.00 

Harrowing,  using  1  team  at  $3  per  day  for  2  days 6.00 

Shaping  and  dressing  with  road  machine,  using  2  teams  at  $3  and  expert 

operator  at  $1.50  per  day  for  2  days 15.00 

Rolling,  estimated  at  ^  cent  per  square  yard 35.20 

Total 579.26 

The  estimated  cost  per  square  yard  of  road  surface,  therefore, 
when  computed  on  the  basis  of  this  table,  would  be  about  8  cents,  or 
at  the  rate  of  $579.26  per  mile. 

The  cost  of  building  a  sand-clay  road  on  a  clay  foundation  would 
not  vary  much  from  the  figures  given.  The  latter  form  of  construc- 
tion would  probably  be  slightly  cheaper  by  reason  of  the  fact  that 
sand  can  be  handled  more  economically  than  clay. 

According  to  the  experience  of  this  Office,  the  cost  of  sand-clay  con- 
struction in  the  South  has  been  found  to  range  from  $200  to  $1,200 
per  mile,  in  most  cases  running  from  $300  to  $800.  A  sand-clay  road 
constructed  under  the  direction  of  the  Office  at  Gainesville,  Fla.,  1 
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mile  ill  length,  14  feet  wide,  and  having  a  9-inch  sand-clay  surface, 
cost  $881.25  per  mile,  or  10  cents  per  square  yard.  Another  sand-clay 
road  built  under  the  direction  of  the  Office  at  Tallahassee,  Fla.,  IG 
feet  wide  and  surfaced  with  about  7  inches  of  sand-clay  mixture,  cost 
$470  per  mile,  or  about  5  cents  per  square  yard.  In  case  changes  of 
grade  have  to  be  made  with  consequent  cuts  and  fills,  the  cost  would 
be  proportionately  greater  than  the  figures  given  above.  There  can 
be  no  (juestion,  however,  that  under  all  circumstances  this  form  of 
construction  is  cheaper  than  macadam. 

THE  USE  OF  SAND-CLAY  EOADS  IN  THIS  COTJNTEY. 

The  possibilities  of  the  sand-clay  road  may  not  be  fully  realized 
by  the  public  for  a  long  time  to  come,  still  the  progress  being  made  in 
this  form  of  road  building  in  nearly  every  part  of  the  country  is 
encouraging.  Such  benefits  as  have  c(mie  to  Richland  County,  S.  C, 
Pike  County,  Ala.,  Dallas  County,  Ala.,  Cumberland  County,  N.  C., 
and  many  other  sections  throughout  the  Atlantic  and  Gulf  States 
from  the  use  of  sand-clay  roads  should  be  a  sufficient  incentive  for  a 
general  study  of  the  subject  in  those  parts  of  the  countr}'  where  these 
materials  exist  in  adequate  quantities. 

Sand  and  clay  had  always  been  abundant  in  Pike  County,  Ala., 
still  a  combination  of  the  two  for  road  purposes  was  not  thought  of 
until  four  years  ago.  At  the  present  time  there  are  nearly  120  miles 
of  sand-clay  road  in  this  county,  which  for  all  practical  purposes, 
are  as  useful  as  macadam  roads,  and  which  have  cost  about  one-sixth 
of  the  amount  standard  macadam  of  the  same  or  less  width  would  cost 
in  this  section.  With  this  system  the  remotest  section  of  the  county 
niav  be  reached,  which  would  not  be  the  case  had  fewer  and  more 
expensive  roads  been  attempted.  At  the  present  rate  of  improvement 
every  important  public  road  in  this  county  will  soon  be  a  serviceable 
highway,  over  which  a  wagon  loaded  with  six  bales  of  cotton  may  be 
drawn  easily  and  quickly,  whereas,  before  the  improvement  began, 
only  small  loads  were  possible.  It  is  important  that  success  like  this 
should  be  given  wide  publicity  because  it  carries  with  it  method  as 
well  as  encouragement.  The  first  thing  done  in  this  locality  was  to 
find  out  which  of  the  clays  accessible  would  make  a  good  road. 
After  this  important  matter  had  V)een  decided,  bonds  were  issued  to 
raise  money  to  buy  equipment.  This  comprised  eight  outfits  of 
fourteen  to  sixteen  mules  each,  wagons,  plows,  scrapers,  and  hand 
tools. 

The  extent  to  which  this  form  of  road  construction  can  be  used  in 
public  road  improvement  throughout  the  country  can  hardly  be  over- 
estimated. In  making  small  repairs  to  roads,  if,  instead  of  filling 
mudholes  with  brush,  a  few  loads  of  sand  or  gravel  from  sand  bars 
and  gravel  beds  found  along  the  streams  in  hilly  portions  of  the 
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country  were  hauled  to  the  road,  permanent  improvement  would 
result. 

It  has  been  found  that  this  kind  of  road  is  admirably  suited  to  the 
northwestern  part  of  the  country  as  well  as  to  the  southern,  and  it 
is  believed  that  it  will  be  found  worthy  of  more  general  study  than 
it  has  ever  received  heretofore.  Its  study  should  be  of  interest  to  the 
public  schools  in  the  rural  districts  of  the  country.  If  school  boys 
were  encouraged  to  make  a  sand-clay  walk  to  the  schoolhouse,  the 
teacher's  task  of  keeping  a  clean  school  building  would  be  sufficiently 
lessened  to  make  up  for  the  time  taken  to  interest  the  boys.  Besides 
this  actual  improvement,  a  lasting  benefit  would  be  given  to  that  com- 
munity from  this  simple  study  of  a  valuable  process.  For  a  large 
part  of  the  country,  the  sand-clay  road  is  the  only  road  possible  or 
within  the  reach  of  the  rural  districts.  It  requires  less  money  to 
build  than  any  other  type  of  road  except  the  earth  road  and  less 
money  to  repair.  It  is  simpler  in  its  construction  than  any  other 
except  the  earth  road,  and  lasts  longer  with  the  same  amount  of 
repair. 

THE  CONSTETJCTION  OF  BUENT-CLAY  BOADS. 

In  large  areas  in  the  South,  particularly  in  the  valleys  of  the  Mis- 
sissippi and  its  tributaries,  sedimentary  clays  are  found  very  gener- 
ally. In  these  areas  there  is  little  or  no  sand,  and  the  clays  are  of  a 
particularly  plastic  and  sticky  variety.  These  sticky  clays  are  locally 
known  as  "  gumbo ''  and  "  buckshot."  In  such  localities  traffic  is 
absolutely  impossible  during  the  wet  season,  as  the  wheels  of  heavy 
vehicles  will  sink  to  the  hub.  In  order  to  overcome  this  difficulty  the 
Office  of  Public  Roads  undertook  an  investigation  of  the  matter. 
Special  experiments  were  carried  on  in  the  laboratory  to  see  what 
could  be  done  in  the  way  of  burning  or  clinkering  these  clays  so  as 
not  only  to  destroy  their  plastic  qualities,  but  also,  as  far  as  possible, 
to  form  hard,  brick-like  lumps  which  should  be  capable  of  sustaining 
traffic.  Samples  of  the  material  were  sent  from  the  Yazoo  district  in 
Mississippi  to  the  laboratory,  and  the  clinkering  point  of  the  clay  was 
found  to  be  sufficiently  low  to  indicate  that  simple  burning  of  the 
lumpy  clays  upon  the  road  surface  by  means  of  open  wood  fires  would 
accomplish  the  desired  result.  Following  these  laboratory  experi- 
ments it  was  decided  to  make  experiments  on  a  road,  and  it  can  be 
stated  that  this  experimental  road  is  proving  highly  satisfactory. 

Gumbo  clay  is  black,  owing  to  the  high  percentage  of  organic  or 
vegetable  matter  it  contains.  It  is  particularly  sticky  in  its  nature, 
and  is  almost  wholly  free  from  sand  and  grit.  After  it  has  been 
burned,  however,  the  plasticity  is  entirely  destroyed,  and  a  light 
clinker  is  formed  which,  though  not  particularly  hard,  when  pulver- 
ized forms  a  smooth  surface  and  seems  to  wear  well.    It  should  be 
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understood  that  not  all  of  the  clay  out  of  which  the  road  is  to  be  con- 
structed is  to  be  clinkered,  but  only  a  sufficient  amount  should  be  ren- 
dered nonplastic  to  neutralize  the  too  sticky  character  of  the  native 
clay.  Fortunately  the  gumbo  district  is  plentifully  covered  with 
heavy  timber,  thus  affording  an  abundance  of  fuel.  Work  should  be 
done  in  a  dry  season  of  the  year.  ^ 

While  the  only  experimental  burnt-clay  roads  constructed  by  the 
Office  are  in  Mississippi,  the  same  methods  might  be  applied  with 
equally  good  results  in  the  sections  of  the  prairie  States  that  have  no 
other  material  available  for  road  building  and  have  sufficient  timber 

for  this  purpose. 

FTTEL. 

Good  sound  wood,  as  dry  and  well  seasoned  as  it  is  possible  to  pro- 
cure, should  be  provided  before  beginning  the  work,  and  stacked  at 
convenient  intervals  along  the  side  of  the  road.  About  1  cord  of 
wood  has  been  found  necessary  for  8  linear  feet  of  roadbed  12  feet 
wide.  The  wood  may  be  cut  to  4,  8,  or  12- foot  lengths.  Brushwood, 
if  it  is  dry,  or  chips,  bark,  old  fence  rails  and  discarded  railroad 
ties,  coal  slack — in  fact  any  sort  of  fuel  that  can  be  easily  and  eco- 
nomically obtained — may  be  used  to  advantage  with  the  cord  wood. 

PBEPABATION  OF  THE  BOADBED. 

After  grading  the  road  to  an  even  width  between  ditches,  it  is 
plowed  up  as  deeply  as  practicable.  It  will  be  found  necessary  to 
use  four  horses  or  mules,  as  the  extremely  heavy  nature  of  the  clay 
makes  the  work  of  deep  plowing  difficult.  After  the  plowing  has 
been  completed,  furrow^s  are  dug  across  the  road  from  ditch  to  ditch, 
extending  through  and  beyond  the  width  to  be  burned.  If  it  is 
intended  to  burn  12  feet  of  roadway,  the  transverse  furrows  should 
\ye  16  feet  long,  so  as  to  extend  2  feet  on  each  side  beyond  the  width 
of  the  final  roadway.  Across  the  ridges  formed  between  these  fur- 
rows— which  should  be  about  4  feet  apart — ^the  first  course  of  cord 
wood  is  laid  longitudinally  so  as  to  form  a  series  of  flues  in  which 
the  firing  is  started. 

The  best  and  soundest  cord  wood  is  selected  for  this  first  course  and 
should  be  laid  so  that  the  pieces  will  touch,  thus  forming  a  floor. 
Another  layer  of  wood  is  thrown  irregularly  across  this  floor,  in  crib 
formation,  with  spaces  left  between  in  which  the  lumps  of  clay  are 
piled.  Care  should  be  taken  that  the  clay  placed  on  this  cribbed  floor 
is  in  lumps  coarse  enough  to  allow  a  draft  for  easy  combustion. 

After  the  lumps  of  clay  have  been  heaped  upon  this  floor,  a  third 
course  of  wood  is  laid  parallel  to  the  first.  This  third  course  is  laid 
in  exactly  the  same  manner  as  the  first,  and  each  opening  and  crack 
should  be  filled  with  brush,  chips,  bark,  small  sticks,  or  any  other 
combustible  material.     The  top  layer  of  clay  is  placed  over  all  and 
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the  finer  portions  of  the  material  are  heaped  over  the  whole  structure. 
A  careful  arrangement  of  this  cord-wood  cribbing  to  separate  the  clay 
is  important,  and  the  directions  should  be  carefully  followed. 

The  deep  covering  of  clay  which  is  thrown  over  all  should  be  taken 
from  the  side  ditches,  and  may  be  in  lumps  of  all  sizes,  including  the 
very  finest  material.  It  is  spread  as  evenly  as  possible  over  the  top  in 
a  layer  of  not  less  than  6  to  12  inches.  Finally  the  whole  is  tamped 
and  rounded  off  so  that  the  heat  will  be  held  within  the  flues  as  long 
as  possible.  When  coal  slack  is  available  the  two  top  layers  of  wood 
may  be  omitted  and  the  coal  slack  thoroughly  mixed  with  the  mass 
of  clay. 

It  is  necessary  to  get  the  fires  well  under  way  in  the  flues  before  the 
first  layer  of  wood  is  burned  through.  The  first  action  of  the  fire  is 
to  drive  out  the  water  contained  in  the  clay  before  the  actual  burning 
and  clinkering  can  begin.  In  burning  the  gumbo  clays  a  great  advan- 
tage is  gained  from  the  organic  and  vegetable  matter  which  is  con- 
tained in  the  clay,  as  that  in  itself  aids  combustion. 

FIRING. 

When  the  roadbed  has  been  carefully  prepared  according  to  the 
foregoing  directions,  the  firing  should  begin.  In  our  practice  15  or 
20  flues  are  prepared  for  firing  in  one  section.  If,  however,  a  large 
force  of  laborers  is  available  for  the  work,  a  greater  number  of  flues 
can  be  fired  at  one  time.  It  is  always  possible  to  divide  the  firing 
into  sections  by  omitting  the  charge  of  wood  in  one  transverse  fur- 
row, which  may  then  be  covered  later  and  burned  in  the  same  way  as 
the  rest. 

The  best  results  are  obtained  by  firing  all  the  flues  of  a  section 
simultaneously  and  maintaining  the  combustion  as  evenly  as  possible. 
A  supply  of  light,  dry,  kindling  wood,  or  any  easily  inflammable  ma- 
terial, should  be  at  hand  to  prevent  the  fire  from  dying  down  in  any 
one  place.  The  firing  should  invariably  be  begun  on  the  windward 
side,  in  order  to  obtain  the  maximum  draft.  In  case  the  combustion 
is  too  rapid  in  any  flue  it  may  be  regulated  by  banking  the  mouth  of 
the  flue  with  clay. 

If  the  burning  is  entirely  successful,  not  only  the  portion  of  clay 
which  forms  the  top  of  the  kiln  but  the  ridges  between  the  flues  will 
be  burned  thoroughly,  so  as  to  form  a  covering  of  burnt  clay  10  to  12 
inches  in  depth,  which,  when  rolled  down  and  compacted,  forms  a 
road  surface  of  from  6  to  8  inches  in  thickness.  If  properly  burned, 
the  material  should  be  entirely  changed  in  character,  and  when  it  is 
wet  it  should  have  no  tendency  to  form  mud. 

WHien  the  material  is  sufficiently  cooled  the  roadbed  should  be 
brought  to  a  high  crown  before  rolling,  in  order  to  allow  for  the 
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compacting  of  the  material.  Tliis  can  best  be  done  with  a  plow  or  a 
grader.  After  this  the  rolling  should  be  begun  and  continued  until 
the  roadbed  is  smooth  and  hard.  The  finished  crown  should  have  a 
slope  of  at  least  one-half  inch  to  the  foot. 

The  main  advantages  of  this  method  of  burning  a  road  over  its 
entire  length  are,  first,  that  the  cost  of  transporting  the  clay  is 
avoided;  second,  that  the  subgrade  of  the  road  is  burned  as  well  as 
the  material  above. 

COST  OF  BTJENT-CLAY  CONSTEUCTION. 

It  is,  of  course,  impossible  to  give  the  cost  of  a  burnt-clay  road 
which  will  apply  to  the  same  work  in  all  sections  of  the  country. 
Although  this  form  of  construction  in  the  South  up  to  the  present 
time  has  been  successful,  it  can  not  as  yet  be  said  to  have  passed  the 
experimental  stage.  The  items  of  cost  of  the  experimental  road  300 
feet  long,  as  constructed  at  Clarksdale,  Miss.,  are  as  follows: 

30§  cords  of  wood,  at  $1.30  per  cord $30.65 

20  loads  of  bark,  chips,  etc G.  00 

Labor,  at  $1.2.5  per  day,  and  teams,  at  $3  per  day 38.30 

Total  cost  of  300  feet a*^.  05 

Total  cost  per  mile  at  this  rate 1,478.40 

In  view  of  the  success  of  the  experiments  so  far  made  and  the  com- 
parative cheapness  of  this  form  of  construction,  it  is  hoped  that  the 
localities  which  have  no  hard  material  available  will  continue  the 
experiments  with  burnt  clay.  Although  it  can  not  be  denied  that 
the  gumbo  and  buckshot  clays  of  the  South  are  particularly  adapted 
for  burning  on  account  of  the  high  percentage  of  organic  matter 
which  they  contain,  it  is  none  the  less  probable  that  many  of  the  sur- 
face clays  and  soils  of  the  States  farther  north  could  be  treated  in  the 
same  way,  and  in  fact  any  soil  or  clay  which  bricks  or  clinkers  at  a 
comparatively  low  temperature  should  be  suitable  for  the  work. 

Since  the  experiment  made  by  this  Office  at  Clarksdale,  Miss.,« 
numerous  sections  of  burnt-clay  road  have  been  built  in  that  locality, 
and  up  to  the  present  time  only  favorable  reports  regarding  them 
have  been  received.  Experimental  burnt-clay  roads  are  now  (1907) 
being  constructed  under  the  supervision  of  this  Office  at  Indianola. 
Miss.,  and  at  Gr?enville,  Miss.,  but  since  the  work  at  these  places  is 
still  incomplete  no  report  upon  it  can  be  given. 

a  For  reports  concerning  this  road,  see  Annual  Report,  Office  of  Public  Roads, 
1905. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C,  October  23, 1907. 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "A 
Successful  Southern  Hay  Farm,"  by  Mr.  Harmon  Benton,  Assistant 
Agriculturist,  prepared  under  the  direction  of  the  Agriculturist  in 
Charge  of  Farm  Management  Investigations  of  this  Bureau. 

While  this  paper  is  an  exceedingly  interesting  one  as  showing  the 
possibilities  of  a  small  area  of  land  in  the  South,  it  should  be  under- 
stood that  the  conditions  imder  which  the  farm  in  question  was  man- 
aged were  unusual.  As  pointed  out  in  the  paper,  it  would  not  be 
possible  to  duplicate  in  many  places  the  prices  for  hay  received  by 
the  owner  of  the  farm  in  question.  There  are  many  sections  of  the 
South,  however,  where  hay  would  sell  at  a  handsome  profit,  and  the 
adoption  of  the  systems  of  management  set  forth  in  these  pages 
would  be  of  material  advantage  in  building  up  the  soil.  The  sug- 
gestions and  recommendations  made  are  certainly  worthy  of  con- 
sideration, and  I  therefore  recommend  that  the  paper  be  published 
as  a  Farmers'  Bulletin. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau, 

Hon.  James  Wilson, 

Serretarij  of  Agriculture. 
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A  SUCCESSFUL  SOUTHERN  HAY  FARM 


INTBODUCTION. 

In  localities  where  a  one-crop  system  has  prevailed  for  a  number 
of  years  farms  which  deviate  from  this  system  are  of  special  interest, 
because  they  show  what  types  of  farming  are  possible  in  the  section 
in  which  they  are  located.  In  the  cotton-growing  States  such  farms 
are  of  unusual  interest  for  the  reason  that  so  few  of  them  exist. 
Much  of  the  hay  consumed  on  Southern  farms  and  plantations  is 
shipped  from  the  North.  As  a  result,  hay  is  high  priced  in  the 
South.  There  is  room  for  a  considerable  number  of  hay  farms  in 
that  section.  That  such  farms  can  be  made  to  pay  handsomely  is 
demonstrated  by  the  experience  of  the  farmer  whose  work  is  de- 
scribed in  these  pages. 

Not  every  hay  grower  can  follow  the  methods  here  described. 
It  is  not  necessary,  however,  that  a  farmer  should  feed  steers  for 
their  manure,  as  is  done  on  this  farm,  in  order  to  be  able  to  grow 
hay.  While  nothing  else  is  quite  equal  to  manure,  land  can  be  kept 
in  good  heart  by  plowing  under  an  occasional  green  crop  and  then 
using  lime  and  commercial  fertilizers. 

A  brief  discussion  of  hay  growing  under  more  usual  conditions  on 
southern  farms  will  be  found  at  the  end  of  this  bulletin. 

LOCATION. 

Eight  years  ago  Dr.  D.  S.  Ramseur,  of  Cherokee  County,  S.  C, 
purchased  a  run-down  cotton  farm  in  the  Piedmont  region,  25  acres 
of  which  he  has  placed  under  the  mangement  described  below.  At 
that  time  the  land  would  not  produce  more  than  one-fourth  bale  of 
cotton  to  the  acre,  with  250  pounds  of  fertilizer.  Now  the  land  is 
yielding  more  than  $50  an  acre  annually,  with  less  labor  than  cotton 
would  require.    Besides,  it  is  improving  in  fertility. 

The  soil  varies  from  a  pebbly  clay  to  a  sandy  loam. 

MANAGEMENT. 

Under  the  present  management  the  value  of  the  farm  has  been 
greatly  enhanced.    To  illustrate:   Doctor  Bamseur  purchased  a  few 

312 

(7) 


8 

acres  of  land  from  an  adjoining  neighbor  in  190C  at  $16.66  per  acre. 
At  the  same  time  the  neighbor  offered  $100  per  acre  for  the  adjoin- 
ing portion  of  Doctor  Ramseur's  farm.  It  is  interesting  to  note  that 
the  difference  in  value  of  these  two  farms  has  been  brought  about  by 
difference  in  soil  treatment  in  eight  years'  time;  besides,  profitable 
crops  of  hay  have  been  removed  fi'om  the  land  every  year. 

The  management  of  this  farm  is  of  interest  to  every  cotton  grower 
and  every  tobacco  grower.  At  the  time  the  farm  was  purchased  it 
was  terraced  according  to  the  usual  custom  in  cotton  fields  in  that 
section.  By  the  plan  followed  the  objectionable  terraces  have  been 
removed  and  the  soil  has  been  greatly  increased  in  fertility  and  in 
value.  The  effect  of  torrential  rains  is  not  so  great  in  washing  out 
gullies,  owing  largely  to  the  fact  that  the  land  is  covered  with  some 
growing  crop  all  the  time  and  to  the  .addition  of  organic  matter  to 
the  soil.  The  methods  used  by  Doctor  Ramseur  can  be  applied  to  at 
least  a  small  portion  of  many  southern  farms  and  plantations. 

For  the  first  few  years  the  crops  on  the  farm  here  described  con- 
sisted of  oats  in  winter,  cowpeas  in  summer  for  hay,  and  a  sufficient 
acreage  of  corn  to  supply  the  fami.  The  application  of  barnyard 
manure  and  the  turning  under  of  oat  and  cowpea  stubble  made  it 
possible  to  grow  crimson  clover,  and  that  crop  now  occupies  an  im- 
portant place  in  the  cropping  system  and  has  proved  to  be  most 
valuable. 

No  commercial  fertilizers  have  been  used  on  the  farm  since  the 
present  owner  bought  it.  A  dressing  of  6  to  8  tons  of  barnyard 
manure  per  acre  is  aj^plied  annually.  This  manure  is  obtained  from 
feeding  beef  cattle  at  the  owner's  home,  one-fourth  mile  from  the 
farm.  The  beef  cattle  are  natives,  fattened  for  the  local  market  on 
cotton-seed  meal  and  hulls.  The  feed  is  mixed  in  the  proportion  of 
1  pound  of  meal  to  5  of  hulls.  Twenty-five  pounds  of  the  mixture 
are  fed  per  day  per  1,000  pounds  live  weight.  An  average  of  25 
animals  is  kept  constantly  on  hand ;  these  are  sold  to  butchers  as  de- 
manded by  the  local  market. 

No  accurate  accounts  are  kept  of  the  feeding  operations,  but  it  is 
estimated  that  the  increase  in  live  weight  and  the  advance  in  price 
of  fat  cattle  over  poor  ones  pay  for  the  food  and  the  time  consumed 
in  feeding,  leaving  the  manure  as  profit. 

The  animals  are  fed  the  same  summer  and  winter  under  a  large 
shed  surrounding  the  main  barn.  Feed  and  water  are  placed  in 
separate  troughs,  and  the  animals  eat  and  drink  at  will. 

The  principal  part  of  the  work  on  this  farm  is  performed  by  one 
man  and  one  horse.  Additional  help  in  the  way  of  teams  and  men  is 
used  during  the  harvest  season.    The  owner  informed  the  writer 
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that  the  horse  and  man  did  enough  "  outside  work  "  to  pay  for  the 
extra  help  during  the  harvest  season. 

During  the  winter  of  1905  the  crops  consisted  of  18  acres  of  oats 
and  7  acres  of  crimson  clover.  In  the  spring  of  1906,  3  acres  of  the 
land  that  was  in  crimson  clover  the  preceding  fall  were  planted  in 
corn,  the  remaining  4  acres  of  clover  land  and  the  18  acres  of  oat 
land  being  sown  broadcast  to  cowpeas.  No  regular  rotation  of  crops 
has  been  practiced,  owing  to  the  fact  that  the  acreage  of  corn  has 
been  decreased  as  the  land  increased  in  yield  and  that  variation  of 
seasons  causes  the  area  of  crimson  clover  planted  to  be  variable.  The 
idea  is  to  get  over  the  entire  farm  with  crimson,  clover  as  often  as 
possible. 

Corn  follows  a  portion  of  the  clover  in  the  rotation,  neither  being 
planted  two  years  in  succession  on  the  same  land,  except  in  the  case 
of  crimson  clover  following  corn.  By  this  system  corn  and  clover 
gradually  rotate  over  the  entire  farm.  More  years  are  required  for 
corn  than  clover,  as  it  occupies  less  than  one-half  the  land  now 
j^lanted  in  clover.  Corn  always  follows  early  plantings  of  crimson 
clover  after  cowpeas.  This  system  enables  the  owner  to  secure  two 
crops  a  year  from  the  land :  Fall  crops,  clover  and  oats ;  spring  crops, 
corn  and  cowpeas. 

It  is  quite  probable  that  if  vetch  seed  were  sown  with  the  oats 
l)etter  results  would  be  secured.  The  land  is  now  in  condition  to 
produce  good  vetch.  This  plant  would  add  to  the  quality  and 
quantity  of  oat  hay  produced  and  at  the  same  time  supply  a  winter 
legume.  This  combination  was  tried  in  a  small  way  in  the  fall  of 
1906.  At  the  suggestion  of  the  writer  the  same  combination  will  be 
tested  on  a  larger  scale  in  the  autumn  of  1907.  By  planting  vetch 
with  oats  two  crops  of  leguminous  plants  can  be  secured  from  the 
same  land  everv  vear — oats  and  vetch  and  crimson  clover  in  winter 
and  cowpeas  in  summer. 

Cotton  is  never  grown  on  this  farm,  as  it  costs  too  much  in  propor- 
tion to  the  amount  received  for  the  product. 

German  millet  has  l^een  successfully  tried,  but  it  is  not  a  satis- 
factory crop  on  this  farm.  Its  season  is  not  quite  the  same  as  that 
of  cowpeas  and  it  does  not  fit  into  the  system  of  growing  two  crops 
a  year.     Farther  north,  where  it  can  be  sown  later,  it  would  do  this. 

Doctor  Ramseur  does  not  like  sorghum  as  a  hay  crop.  He  considers 
the  yield  satisfactory,  but  it  can  not  be  baled  and  put  on  the  market 
in  a  satisfactory  condition  because  it  is  impossible  to  dry  it  suffi- 
ciently to  i^revent  the  juice  from  breaking  out  of  the  stems  when  it  is 
baled.  This  objection  would  not  hold  on  farms  where  the  sorghum 
hay  is  fed  at  home  and  where,  consequently,  it  does  not  need  to  be 
baled. 
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10 
CULTirEAL  KETHODS. 

CBIMSON  CLOVEB. 

Crimson  clover  always  follows  corn  and  as  much  of  the  cowpea 
land  used  for  early  cutting  as  can  be  properly  prepared  for  planting 
before  November  1.  Clover  seed  is  sown  in  the  com  at  the  last  plow- 
ing and  on  cowpea  land  as  soon  as  possible  after  the  removal  of  the 
earlier  cutting  of  cowpeas  for  hay.  On  corn  land  the  clover  is  sown 
at  the  rate  of  20  pounds  per  acre  and  cultivated  in  at  the  last  working 
of  corn.  After  the  cowpeas  are  harvested  the  land  is  plowed  as 
well  as  possible  with  a  one-horse  turning  plow.  Afterwards  it  is  har- 
rowed into  good  condition.  On  cowpea  land  also  the  crimson  clover 
seed  is  sown  at  the  rate  of  20  pounds  to  the  acre,  but  is  harrowed  in 
lightly. 

Doctor  Ramseur  prefers  to  plant  crimson  clover  in  August  and 
September.  He  never  plants  it  after  November  1,  because  the  young 
plants  are  frequently  injured  by  winter  freezing,  and  besides  the 
growth  is  unprofitable  when  planted  later.  After  sowing  all  the 
crimson  clover  possible  the  remainder  of  the  land  is  sown  to  oats. 

The  earlier  plantings  of  crimson  clover  are  ready  to  cut  for  hay 
about  May  10.  The  hay  is  allowed  to  remain  in  the  swath  until 
thoroughly  wilted.  It  is  then  raked  into  windrows  and  allowed  to 
remain  until  quite  well  cured,  after  which  the  hay  is  thrown  into 
small,  tall  cocks,  where  it  remains  until  thoroughly  cured.  After 
being  cured  the  hay  is  drawn  to  a  large  shed  in  the  field,  where  it  is 
allowed  to  remain  until  the  owner  is  ready  to  put  it  into  bales. 

From  practical  experience  extending  over  a  period  of  about  four 
vears  Doctor  Ramseur  states  that  crimson  clover  should  not  be  cut 
for  hay  while  too  green.  He  lets  about  two-thirds  of  the  flowers 
dry  on  the  seed  head  before  cutting.  He  states  that  he  practically 
lost  one  crop  by  cutting  too  green.  "  If  cut  when  in  full  bloom  it 
takes  much  longer  and  is  more  difficult  to  cure."  On  the  other  hand, 
this  crop  should  not  be  cut  too  ripe.  If  allowed  to  stand  much  longer 
than  the  early  flowering  stage,  the  beards  of  the  calyx  form  "  witch 
balls  "  in  the  stomachs  of  stock  eating  the  hay,  sometimes  with  fatal 
results. 

Doctor  Ramseur  considers  the  stubble  of  a  good  crop  of  crimson 
clover,  when  turned  imder,  far  superior  to  cowpea  stubble. 

The  yield  of  crimson  clover  in  190G  was  3,500  pounds  (If  tons)  of 
cured  hay  per  acre. 

OATS. 

After  November  1  the  portion  of  the  farm  that  can  not  be  planted 
to  crimson  clover  is  gradually  prepared  as  well  as  possible  with 
a  one-horse  plow,  and  a  variety  of  oats  known  as  the  Appier  is 
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drilled  in  at  the  rate  of  2  bushels  to  the  acre.  The  open-furrow  sys- 
tem is  practiced  in  planting  oats,  i.  e.,  rather  deep  furrows  are  laid 
off  15  to  18  inches  apart,  and  the  oats  are  planted  with  a  one-horse 
planter  in  the  bottom  of  these  furrows.  In  this  section  oats  fre- 
quently *'  heave  ''  during  the  winter  when  planted  on  the  level,  but  if 
planted  in  these  furrows  particles  of  soil  from  the  sides  of  the  fur- 
rows are  loosened  by  freezing  and  recover  the  roots  of  the  oats  as 
thev  are  "  heaved  ''  out  of  the  soil. 

Oats  are  planted,  as  previously  stated,  over  the  whole  area  not 
planted  in  crimson  clover.  In  1900  the  18  acres  planted  averaged 
3,000  pounds  of  cured  hay  i^er  acre.  The  oats  are  cut  for  hay  while 
in  the  dough  stage.  Doctor  Ramseur  states  that  it  pays  him  better 
to  convert  oats  into  hay  than  to  grow  them  for  grain.  Oat  hay  is 
handled  in  all  respects  like  crimson  clover  hay. 

CORN. 

In  190G,  3  acres  of  the  land  that  had  grown  crimson  clover  was  well 
prepared  with  a  one-horse  plow  and  planted  to  com  about  June  1. 
The  corn  rows  were  4  feet  apart,  single  plants  being  left  15  to  18 
inches  apart  in  the  row.  The  crop  was  cultivated  shallow  and  level, 
so  that  the  crimson  clover  sown  at  the  last  plowing  could  be  cut  for 
hay  the  following  spring. 

The  corn  was  cut  close  to  the  ground  about  eight  days  after  the 
fodder- pulling  stage  had  passed,  and  it  was  shocked  where  it  was 
and  left  for  six  weeks  or  two  months.  It  was  then  shredded.  The 
corn  measured  06$  bushels  per  acre.  The  stover  yielded  2  tons  per 
acre.    This  is  baled  and  finds  ready  sale  on  the  local  market. 

Doctor  Ramseur  has  no  shredder,  but  employs  the  owner  of  one  to 
come  to  his  farm  and  shred  his  com.  It  may  not  be  out  of  place  to 
state  that  in  this  section  of  the  country  owners  of  shredders  move 
around  from  one  farm  to  another  for  the  purpose  of  shredding  the 
farmers'  corn  stover.  Doctor  Ramseur  considers  good  corn  stover 
equal  in  food  value  to  cotton-seed  hulls. 

COWPEAS. 

In  summer  the  portion  of  the  farm  not  needed  for  corn  is  planted 
in  cowpeas.  The  land  is  plowed  as  well  as  possible  with  a  one-horse 
plow,  then  harrowed  and  peas  sown  broadcast  at  the  rate  of  1^  bush- 
els per  acre  from  May  1  to  June  25.  The  seed  is  harrowed  in.  The 
vines  are  cut  for  hay  after  about  one-half  of  the  pods  are  ripe.  At 
this  stage  they  are  much  more  easily  cured  into  hay  than  if  cut 
earlier.  The  vines  are  allowed  to  remain  in  the  swath  until  well 
wilted  and  the  leaves  are  dry.  The  hay  is  then  raked  into  windrows, 
where  it  is  allowed  to  remain  until  the  smaller  vines  are  dry.    Then 
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it  is  placed  in  tall,  small  cocks  until  it  passes  through  a  sweat.  After 
it  has  sweated  suflSciently  it  is  carried  to  the  field  shed,  where  it  is 
stacked  in  a  large  mow  for  about  six  weeks  before  baling.  All  hay 
treated  thus  passes  through  a  heat,  but  not  enough  to  cause  decay. 

Mixed  varieties  of  cowpeas  are  never  sown  on  this  farm,  for  the  rea- 
son that  different  varieties  ripen  at  different  times.  The  owner  of 
this  farm  buys  all  his  cowpea  seed,  because  he  thinks  it  pays  better  to 
sell  hay  than  to  save  seed.  '\^Tien  possible,  different  varieties  of  un- 
mixed seed  are  purchased,  as  early,  medium,  and  late  varieties  give 
him  a  better  opportunity  to  cut  the  hay  at  the  proper  time. 

FIELD  SHED. 

The  field  shed  is  cheaply  constructed  by  erecting  four  posts  on  a 
square  24  feet  apart;  two  of  these  are  22  feet  high  and  two  are  20 
feet  high.  These  posts  are  well  braced,  and  a  single  pitch  roof  26 
feet  square  forms  the  cover.  The  hay  is  drawn  to  this  shed  after  be- 
ing field  cured,  and  it  remains  there  for  six  weeks,  or  until  the  man- 
ager is  ready  to  put  it  into  bales.  It  should  be  noted  that  hay  sells 
better  when  baled.  When  this  shed  is  filled  it  holds  600  bales  of  hay, 
weighing  from  80  to  100  pounds  each.  The  mow  covers  a  ground 
vspace  of  50  by  37J  feet.  The  hay  is  allowed  to  project  12^  feet  on  the 
front  and  two  sides,  but  does  not  extend  beyond  the  roof  at  the  back, 
as  otherwise  water  falling  on  the  roof  would  run  off  on  the  hay. 

EQUIPMENT  OF  THE  FABM  AND  ITS  COST. 

A  statement  of  the  equipment  used  on  the  farm  and  its  cost 
follows : 

One  one-borse  Georgia  plow  stock,  with  attachments $5.00 

One  one-horse  smoothing  harrow 10.00 

One  one-horse  weeder 7.00 

One  one-horse  curved-tooth  slicing  and  smoothing  harrow 10.00 

One  two-horse  mower 35.00 

One  one-horse  hayrake 15.00 

One  one-horse  wagon 90.00 

One  one-horse  hay  press 90.00 

One  one-horse  wooden  roller 7.50 

Total 200.50 

EXPENSES  AND  RECEIPTS  OF  THE  FABM. 

The  expenses  of  conducting  the  farm  and  the  receipts  from 
products  sold  for  1906  are  as  follows: 

Cost  of  labor. 

One  man,  twelve  months,  at  $15 $180.00 

One  horse,  use  of,  and  feed lOOiOO 

312 


13 

Miscellaneous  expenses. 

Interest  on  25  acres  of  land,  valued  at  $100  per  acre,  at  8  per  cent $200. 00 

Interest  and  depreciation  on  machinery,  at  20  per  cent 41.90 

Total 521.90 

Receipts. 

7  acres  crimson  clover  hay,  3,500  pounds  per  acre,  at  $1.25  per  hun- 
dredweight    $306. 25 

18  acres  oat  hay,  3,000  pounds  per  acre,  at  $1.25  per  hundredweight 675. 00 

22  acres  cowpea   hay,  3,000  pounds  i>er  acre,  at  $1.25  per  hundred- 
weight    825. 00 

3  acres  corn,  GG.(H3  bushels  per  acre,  at  75  cents  per  bushel 150.00 

3  acres  corn  stover,  2  tons  per  acre,  at  $15  per  ton 90.00 

Total    income ^ 2, 046. 25 

Total  cost 521.  90 

Net    income 1.  524.  35 

These  figures  indicate  very  clearly  the  importance  of  growing  hay 
on  the  cotton  farms  of  the  South,  where  a  large  proportion  of  the  hay 
required  is  brought  from  other  States.  Doctor  Ramseur  sold  all  of 
his  hav  at  his  barn,  and  could  have  sold  more. 

^Mien  it  was  suggested  that  by  the  use  of  two  horses  and  two-horse 
plows,  wagons,  and  implements,  one  man  would  be  able  to  work  twice 
as  much  land,  and  do  esi^ecially  the  plowing  better,  the  owner  of  this 
farm  informed  the  writer  that  his  object  was  to  show  what  could  be 
done  with  a  one-horse  farm. 

Doctor  Ramseur  paid  $15  a  month  for  labor  in  lOOG.  For  the  year 
1907,  owing  to  the  advance  in  the  price  of  labor  it  was  necessary  to 
pay  the  same  man  $20  per  month.  This  man  furnishes  his  own  house 
and  boards  himself. 

APPLICATION  TO  OTHER  FARMS  OF  THE  SYSTEM  DESCRIBED. 

Comparatively  few  farms  in  the  South  have  the  supply  of  manure 
necessary  to  duplicate  Doctor  Ramseur's  methods,  but  even  where  the 
manure  from  cattle  is  not  available  it  would  pay  to  grow  at  least 
enough  hay  for  home  consumption,  and  in  many  parts  of  the  South 
by  substituting  commercial  fertilizers  for  barnyard  manure  the 
methods  descrilx?d  could  be  followed  with  somewhat  similar  results. 
On  nearly  every  farm  or  i^lantation  some  manure  is  available.  But 
even  where  there  is  no  manure  hay  could  still  be  grown  to  advantage. 
In  some  cases  it  would  undoubtedly  pay  to  plow  under  an  occasional 
crop  of  rye  or  cowpeas  to  put  humus  into  the  soil ;  but  where  one  is 
growing  legumes,  and  especially  where  there  is  a  crop  of  stubble  to 
plow  under  ever^^  spring  and  every  fall,  there  will  usually  be  enough 
humus  in  the  soil  so  that  commercial  fertilizers  will  make  good  crops 
of  hay. 
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Of  course  it  would  not  be  possible  in  all  parts  of  the  South  to 
duplicate  the  prices  for  hay  received  by  Doctor  Ramseur,  but  there  is 
not  a  Southern  State  whore  good  hay  like  that  grown  on  the  farm 
here  described  would  not  sell  at  a  handsome  profit  over  the  cost  of  its 
production.  But  while  very  few  farniei*s  would  be  able  to  make  a 
profit  of  $G0  an  acre  on  a  hay  farm,  it  would  be  a  poor  hay  grower 
indeed,  with  hay  at  such  a  price  as  now  prevails  in  the  South,  who 
could  not  make  $20  an  acre  above  expenses. 

A  word  of  caution  should  be  inserted  here  concerning  crimson 
clover.  This  crop  has  become  important  only  in  a  limited  section 
along  the  Middle  Atlantic  coast.  Elsewhere  results  with  it  have  been 
very  irregular.  It  would  therefore  l)e  wise  for  the  prospective  hay 
grower  to  experiment  with  crimson  clover  on  a  small  scale  until  he  is 
sure  he  has  learned  how  to  grow  it  and  has  gotten  his  land  well  inocu- 
lated for  it.  Practically  the  same  remarks  apj^ly  to  vetch,  except 
that  the  region  in  which  vetch  succeeds  is  considerably  larger  than 
the  corresi^onding  region  for  crimson  clover.  Vetch  usually  does  not 
thrive  when  first  sown  on  a  piece  of  land,  and  the  trouble  seems  to  be 
due  to  the  lack  of  the  proper  bacteria  in  the  soil.  By  persistent 
effort,  however — thiit  is,  by  continuing  to  sow  a  little  vetch  on  the 
same  piece  of  land  for  two  or  three  years  in  succession — the  land  will 
become  inocuhited,  and  then  vetch  may  he  readily  grown;  and  it  is 
doubtful  if  there  is  any  hay  superior  to  that  made  by  vetch.  A  very 
good  plan  would  1)0  to  sow  for  winter  hay  crops  a  mixture  of  oats, 
vetch,  and  crimson  clover,  or  any  two  of  those ;  then  for  summer  sow 
cowi)eas,  using  two  or  three  varieties  having  different  lengths  of 
growing  season  in  order  to  extend  the  period  of  hay  harvest. 

'\Miere  manure  is  not  available  commercial  fertilizers  should  be 
used  unless  the  ground  is  known  to  lx»  rich.  The  fertilizers  required 
will  depend  largely  upon  the  character  of  the  crop  grown  and  upon 
the  soil.  In  the  coastal  plains  region  there  is  no  question  that  both 
phosphoric  acid  and  potash  should  be  added  even  to  a  leguminous 
hay  crop,  and  for  crops  other  than  legumes  some  nitrogenous  fer- 
tilizer should  bo  added.  One  of  the  most  successful  hay  growers  in 
the  South  uses  for  cowpoas,  vetch,  crimson  clover,  and  other  legumes 
JWO  2)oun(ls  per  aero  of  a  fertilizer  ccmtaining  10  i)er  cent  of  phos- 
phoric acid  and  4  per  cent  of  i:)otash.  This  is  in  the  coastal  plains 
region.  For  cr<)i)s  other  than  legumes — such,  for  instance,  as  Johnson 
grass  and  oats — ho  adds  about  200  pounds  of  cotton-seed  meal.  In 
the  IMcuhnont  region,  where  the  soils  contain  mcu'e  clay,  the  potash 
could  probably  be  omitted  from  the  fertilizer  without  greatly  affect- 
ing the  yield  of  hay. 

There  should  l>e  no  difficulty  anywhere  in  the  South  in  getting  a 
winter  hay  crop  that  would  yield  1  ton  per  acre,  to  be  followed  by 
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a  summer  crop  of  cowpeas  that  would  yiejd  from  1  to  2  tons  per  acre. 
Considering  the  price  of  hay  in  the  South  and  the  considerable 
income  from  a  hay  farm,  the  cost  of  the  necessary  equipment  is  not 
too  large. 

In  sections  where  Johnson  grass  is  well  established  a  very  good 
system  of  hay  growing  is  to  sow  vetch  or  crimson  clover,  or  both, 
with  a  small  amount  of  oats  as  a  winter  crop  on  Johnson-grass  land. 
Where  the  land  is  plowed  early  in  the  fall  and  put  in  good  condition 
for  the  winter  hay  crop,  two  or  three  good  crops  of  Johnson  grass 
can  be  cut  the  next  summer.  This  system  will  then  give  a  crop  of 
winter  hay  and  two  or  three  cuttings  of  Johnson-grass  hay  every  year. 

A  very  good  modification  of  this  system  would  be  to  grow  cowpea 
hay  every  other  year  as  the  summer  crop,  alternating  with  Johnson 
grass,  and  growing  a  crop  of  winter  hay  each  year.  The  system 
would  then  be,  say,  oats  and  vetch,  followed  by  cowpeas,  the  land 
being  plowed  and  put  in  good  condition  before  sowing  the  cowpeas. 
After  the  cowpeas  are  off,  disk  in  the  winter  hay  crop ;  then  the  next 
summer,  after  taking  off  the  winter  hay  crop,  let  the  Johnson  grass 
come  on. 

One  very  successful  hay  grower  in  Mississippi  sows  bur  clover  on 
Johnson-grass  sod  in  the  fall  and  pastures  the  bur  clover  during  the 
winter,  allowing  it  to  make  just  enough  seed  in  the  spring  to  reseed 
the  land.  This  treatment  has  increased  the  yield  of  Johnson-grass 
hay  prodigiously.  This  farmer  cuts  Johnson  grass  before  it  heads 
out,  or  about  the  time  it  is  heading,  and  thus  avoids  scattering  the 
seed  of  this  serious  pest. 

It  is  hoped  that  a  description  of  Doctor  Eamseur's  work,  showing 
the  possibilities  in  the  production  of  hay  in  the  South  and  pointing 
the  way  to  a  satisfactory  method,  will  result  in  more  hay  being  grown 
in  that  section.  The  farmer  or  planter  who  buys  hay,  even  at  $15  a 
ton,  when  he  could  grow  it,  is  wasting  money.  The  cost  of  growing 
hay  under  ordinary  farm  conditions  in  the  South  is  from  $3  to  $6  a 
ton.  It  is  easily  seen  that  where  a  farmer  must  pay  $15  or  $20 — 
and  sometimes  even  $25 — a  ton  for  hay,  he  would  save  a  large  part  of 
his  expenses  by  growing  his  own  hay. 

On  account  of  the  difference  in  the  crops  adapted  to  various  soils 
and  climatic  conditions,  it  is  manifestly  impossible  to  lay  out  a  crop- 
ping system  for  a  hay  farm  that  will  suit  all  sections.  If,  however, 
any  farmer  who  reads  this  bulletin  desires  to  do  similar  work  on  his 
own  farm,  the  Office  of  Farm  Management  Investigations,  of  the  Bu- 
reau of  Plant  Industry,  United  States  Department  of  Agriculture, 
will  gladly  assist  in  arranging  a  cropping  system  suited  to  local  con- 
ditions. 
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FARMERS'  BULLBTIN8. 

CbptM  will  be  sent  to  any  addrets  on  applicaUon  to  any  Senator^  SepreamtaHiiie^  or  JkhgaU  i»  Qmgrmt^ 
or  to  the  Secretary  <](f  Agriculture,  Washington,  D.  C. 

No.  22.  The  Feeding  of  Farm  Animals.  No.  24.  Hog  Cholera  and  Swine  Pla^ne.  No.  26.  Peanntc 
Cuitureund  Uaes.  No.  27.  Flax  for  Bei^d  and  Fiber.  No.  28.  Weeds:  And  How  to  Kill  Them.  No.21 
Souring  and  Other  Changes  in  Milk.  No.  30.  tirapc  DibeaiteN  on  the  ra^iflc  Coast.  No.  82.  Silos  and 
Silage.  No.  33.  Peach  Growing  for  Marlcet.  No.  84.  Meats:  ComTKMdtion  and  Cooking.  No.  85.  Potato 
Culture.  No.  3G.  Cotton  Seea  and  Its  Products.  No.  37.  Katir  Com:  Culture  and  Uses.  No.  88L 
Onion  Culture.    No.  41.  Fowls:  Care  and  Feeding.    No.  42.  Facts  About  Milk.    No.  48.  Sewage  Dli* 

ril  on  the  Farm.  No.  44.  C-ommcrcial  Fertilizers.  No.  46.  Irrigation  in  Humid  Climates.  No. 
Inflects  AfTectting  the  Cotton  Plant.  No.  48.  The  Manuring  of  Cotton.  No.  49.  Sheep  Feeding. 
No.  61.  Standard  Varieties  of  ChicJcens.  No.  62.  The  Sugar  Beet.  No.  54.  Some  Common  Birds.  Na 
65.  The  Dairy  Herd.  No.  6ti.  Experiment  Station  Work— I.  No.  68.  The  Soy  Bean  aa  a  Forage  Cro^ 
No.  59.  Bee  Keeping.  No.  60.  Method.s  of  Curing  Tobacco.  No.  61.  Asparagus  Culture.  Na  0BL 
Marketing  Farm  Produce.  No.  64.  Ducks  and  Qeese.  No.  65.  Kzpenment  Station  Work— IL 
No.  66.  Meadows  and  Pastures.  No.  68.  The  Black  Kot  of  the  Cabbage.  No.  69.  Experiment  Station 
Work— III.  No.  70.  Insect  Knemies  of  the  Grape.  No.  71.  Essentials  in  Beef  Production.  No.  7lL 
Cattle  Ranges  of  the  Southwest.  No.  73.  Experiment  Station  Work— IV.  No.  74.  Milk  as  FbOdL 
No.  77.  The  Liming  of  Soils.  No.  78.  Experiment  Station  Work— V.  No.  79.  Experiment  Station 
Work— VI.  No.  80.  The  Peach  Twig-borer.  No.  81.  (k)m  (^ilture  In  the  South.  No.  82.  The  Caltnn 
of  Tobacco.  No.  83.  Tobacco  Soiln.  No.  84.  Experiment  Station  Work— VII.  No.  85.  Fiah  as  Food. 
No.  86.  Thirty  Poisonous  Plants.  No.  87.  Experiment  StaUon  Work— VIII.  No.  88.  AlkaU  Landl. 
No.  91.  Potato  Dineases  and  Treatment.  No.  92.  Experiment  Station  Work— IX.  No.  98.  Sugar  ai 
Food.  No.  95.  Good  Koads  for  Fanners.  No.  96.  Kai»ing  Sheep  for  Mutton.  No.  97.  Expenmenl 
Station  Work— X.  No.  98.  Suggestions  to  Houtheni  Farmers.  No.  99.  Insect  Enemiea  of  Shade 
Trees.  No.  100.  Hog  liaising  in  the  South.  No.  101.  Millets.  No.  102.  Southern  Forage  Planti. 
No.  103.  Experiment  Station  Work— XI.  No.  104.  Notes  on  Frost.  No.  105.  Experiment  Station 
Work— XII.  No.  i(M».  Breeds  of  Dairv  Cattle.  No.  107.  Experiment  SUtion  Work— XIIJ.  No.  1Q8L 
Saltl>ushcH.  No.  109.  Farmers'  Rea(iing  Courses.  No.  110.  Bice  Culture  in  the  United  States 
No.  111.  Farmers'  Interest  in  Good  Seed.  No.  112.  Bread  and  Bread  Making.  No.  118.  TheApnlt 
and  How  to  Grow  It.  No.  114.  Ex)>eriment  Station  Work— XIV.  No.  115.  Hop  Culture  in  California. 
No.  116.  Irrigatitm  in  Fruit  Growing.  No.  118.  Grape  Growing  in  the  South.  No.  119.  Experiment 
Station  Work— XV.  No.  120.  Insects  AfTccting  Toba<'oo.  No.  121.  Beans,  Peas,  and  other  liittomei 
asKjxHl.  No.  122.  Experiment  Station  Work— XVI.  No.  124.  Experiment  Station  Work— XVII.  Na 
125.  Protection  of  Food  Pnxlucts  from  Injurious  Temperatures.  No.  126.  Practical  Suggeatlcma  for 
Farm  Buildings.  No.  127.  Important  Insecticides.  No.  128.  Eggs  and  Their  Uses  as  Food.  Nal2lL 
Sweet  Potatoes.  No.  131.  Household  Tests  for  Detection  of  Oleomargarine  and  Renovated  BntteL 
No.  132.  Inseta  Enemies  of  Growing  Wheat.  No.  133.  Experiment  Station  Work— XVIII.  No.  19L 
Tree  Planting  in  Rural  School  Grounds.  No.  185.  Sorghum  Sirup  Manufacture.  No.  136.  Earth  Roadfc 
No.  137.  The  Angora  Goat.  No.  138.  Irrigation  in  Field  and  Garden.  No.  139.  Emmer:  A  Grain  fof 
the  ScHiiarid  Regions.  No.  140.  Pineapple  Growing.  No.  141.  I>oultry  Raising  on  the  Faim.  No.l4SL 
Principles  of  Nutrition  and  Nutritive  value  of  Food.  No.  143.  Con  formation  of  Beef  and  Dairy  Cattle. 
No.  144.  Experiment  Station  Work— XIX.  No.  145.  Carbon  Bisulphid  as  an  Inseoticide.  No.  140L 
Inseclicidcs  and  Fungicides.  No.  147.  Winter  Fomge  Crops  for  the  South.  No.  148.  Celery  Cnltuic. 
No.  149.  Experiment  Station  Work— XX.  No.  150.  Clearing  New  Land.  No.  161.  Dainringin  tbeSouth. 
No.  152.  Scabies  in  Cattle.  No.  153.  On^hard  Enemies  in  the  Pacific  Northwest.  No.  154.  The  Home 
Fruit  Garden:  Preparation  and  Care.  No.  155.  How  Insects  Affect  Health  in  Rural  Districta.  No.  IW, 
The  Home  Vineyard.  No.  157.  The  Propagation  of  Plants.  No.  158.  How  to  Build  Small  Irrigation 
Ditches.  No.  159.  Scab  in  Sheep.  No.  KU.  Practical  Suggestions  for  Fruit  Growers.  NalCS.  SSipeii- 
ment  Station  Work— XXI.  No.  164.  Rape  as  a  Forage  Crop.  No.  165.  Culture  of  Uie  Silkworm. 
No.  166.  Cheese  Making  on  the  Farm.  No.  167.  Cassava.  No.  168.  Pearl  Millet  No.  189.  Experi- 
ment Station  Work— XXII.  No.  170.  Principles  of  Horse  Feeding.  No.  172.  Scale  Inaectaand  Mltei 
on  Citrus  Trees.  No.  173.  Primer  of  Forestry.  No.  174.  Broom  Corn.  No.  175.  Home  Manufacture 
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Respectfully, 


Hon.  James  Wilson, 

Secretary  of  Agriculture, 

•■'"'  (3) 


B.  T.  Galloavay, 

Chief  of  Bureau, 


CONTENTS. 


Page. 

Introduction  7 

The   silo 1 7 

Corn  as  a  forage  crop 8 

Stripping  the  blades 8 

Topping 8 

Cutting  and  shocking  compared  with  husking  from  the  standing  stalks—  9 

Time  of  cutting 10 

Methods  of  cutting ^ 10 

Hand  cutters 11 

Horse-ix)wer  cutters 12 

Binders 18 

Shockers 14 

Shocking 14 

Building  and  tying  the  shock 15 

Size  of  shocks IG 

Spacing  of  shock  rows 17 

Jerking  and  storing  the  ears  unhusked 17 

Husking  from  the  shock 17 

Husking  from  standing  stalks 19 

Hauling  to  the  crib l 20 

Use  of  corn-picking  machines 21 

Use  of  buskers  and  shredders 22 

Storing   the   stover ^_^ 22 

Storing  the  ears 28 

Convenient   cribs 24 

Protecting  the  crop  from  insects,  mice,  and  rats 26 

Methods  of  harvesting  in  relation  to  soil  fertility 27 

What  constitutes  a  bushel  of  corn 28 

Shrinkage 28 

313 

(5) 


R.  P.  I.— 314. 


HARVESTING  AND  STORING  CORN.' 


UrTEODTTCTIOK. 

The  production  of  a  large  crop  is  of  course  the  subject  of  most 
importance  in  corn  growing,  but  there  is  need  of  much  care  and  labor 
in  harvesting  and  storing  the  crop  after  it  is  produced  in  order  to 
obtain  its  maximum  value. 

THE    SUO. 

On  most  well-managed  farms  the  work  of  harvesting  and  storing 
the  corn  crop  begins  with  the  filling  of  the  silo.  Corn  is  one  of  the 
best  crops  for  this  purpose,  if  not  the  very  best.  Sorghum  stands 
dry  weather  much  better  than  corn  and  for  dry  regions  is  a  surer 
crop,  but  it  is  more  inclined  to  fall  down  and  become  tangled  than 
corn,  thus  making  it  somewhat  more  difficult  to  place  in  the  silo. 
This  difficulty  is  overcome  to  a  large  extent  by  growing  the  two  crops 
together,  and  the  ensilage  made  from  these  two  crops  grown  together 
is  usually  superior  to  that  from  either  crop  grown  separately. 

When  the  silo  first  came  into  use  it  was  thought  necessary  to  fill 
it  with  very  green  succulent  growth.  This  is  now  known  to  be  an 
erroneous  idea,  and  the  silo  is  regarded  much  as  a  storeroom  or  food 
preserver,  the  value  of  the  ensilage  depending  to  a  very  great  extent 
on  the  nutritive  value  of  the  crop  with  which  the  silo  is  filled.  To 
this  end  it  is  advisable  that  the  corn  shall  have  reached  a  degree  of 
ripeness  indicated  by  rather  hard,  well-dented  or  glazed  kernels  and 
partially  dried  husks  before  it  is  placed  in  the  silo.  There  is  a  week 
or  ten  davs  when  the  ears  are  in  this  condition  and  the  stalks  still 
contain  sufficient  sap  to  cause  the  silage  to  pack  well  in  the  silo.  It 
is  even  better  to  add  a  little  water  to  accomplish  the  latter  purpose 
than  to  cut  the  crop  before  it  has  attained  its  full  feeding  value. 

a  The  following  Farmers'  Bulletins  in  reference  to  Indian  com  (maize),  its 
cultiire.  harvesting,  storage,  etc.,  will  be  sent  without  cost  upon  the  receipt  of  a 
re<liiest  therefor  addressed  to  the  Secretary  of  Agriculture,  Washington,  D.  C. : 
No.  31\  Silos  and  Silage;  No.  81.  Corn  Culture  in  the  South;  No.  199,  Com 
(Jrowing;  No.  220,  The  Production  of  Good  Seed  Com;  No.  253,  The  Ger- 
mination of  See<l  Corn;  No.  292,  Cost  of  Filling  Silos;  No.  303,  Corn-Harvesting 
Maclilnery. 
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Many  of  the  State  agricultural  experiment  station/ have  published 
valuable  bulletins  treating  of  ensilage  and  the  silo,  and  Farmers'  Bul- 
letins 32  and  292  of  the  Department  of  Agriculture  treat  especially 
of  this  subject.  This  publication  will,  therefore,  deal  more  especially 
with  other  methods  of  harvesting  and  storing  the  com  crop. 

COKN  AS  A  FOEAOE  CKOP. 

Unless  to  l)e  used  for  ensilage  or  cut  green  and  fed  directly  to  stock, 

it  is  very  seldom  profitable  to  grow  corn  exclusively   for   forage. 

Even  when  gro\vn  for  the  purpose  of  filling  a  silo,  the  feeding  value 

of  the  crop  is  very  greatly  increased  by  the  amount  of  grain  put  in 

the  silo.     If  hay  or  forage  alone  is  desired,  independent  of  grain,  it 

can   usually  be  more  satisfactorily   produced  by   growing   alfalfa, 

clover,  cowpeas,  or  sorghum  than  by  growing  corn.     In  addition  to 

having  a  higher  feeding  value  than  corn  stover,  alfalfa,  clover,  or 

cowpeas  will  enrich  the  soil  on  which  they  are  grown.     The  removal 

year  after  year  of  crops  of  corn  or  sorghum  will  rapidly  impoverish  a 

soil  unless  an  equivalent  amount  of  humus  and  fertility  is  returned 

to  it. 

STKIPFINO  THE  BLADES. 

In  some  sections,  especially  in  the  Southern  States,  the  practice  of 
strij^ping  the  blades  by  hand  from  the  standing  stalks  has  for  j^ears 
been  one  of  the  established  operations  in  connection  with  harvesting 
the  corn  crop.  There  is  no  question  that  the  blades  when  thus 
gathered  and  well  stored  furnish  an  excellent  forage,  but  there  are 
cheaper  methods  of  obtaining  forage  of  as  good  or  l)etter  quality. 

Experiments  and  calculations  as  to  cost  and  value  have  been  made 
by  the  Georgia  Experiment  Station"  and  other  stations  in  the  South- 
ern States,  and  the  conclusion  has  l)een  reached  that  the  stripping  of 
corn  blades  is  unprofitable  and  should  be  discontinued. 

TOPPING. 

It  is  still  quite  a  common  practice  in  some  localities  to  top  the  stalks 
l)y  cutting  \\w\u  just  above  the  ear.  By  this  method  the  portion  of 
the  stalk  whicli  is  eaten  bv  stock  most  readilv  and  with  least  waste  Ls 
obtained.  When  the  grain  crop  is  late  in  maturing  or  wet  fall 
weather  j^revents  the  j)r()per  drying  of  the  rij^ening  ears,  the  topping 
of  the  corn  may  be  found  advisable.  If  the  ears  have  become  hard, 
tlie  kernels  dented,  and  tlie  liusks  partly  dry  before  the  topping  is 
performed,  no  reduction  in  yield  will  result.  A  heavy  growth  of  cow- 
peas may  make  the  cutting  of  the  entire  plant  impracticable  and  war- 

"(;(M)r«i:i  KxiMTiinoiit  Station  lUUlctin  No.  74.  i».  2(W.     1000. 
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rant  the  topping  of  the  crop.  If  the  com  is  desired  for  seed,  topping 
will  facilitate  the  drying  of  the  ears  and  thus  make  it  possible  to 
select  the  seed  before  it  is  injured  by  freezing.  Ordinarily,  however, 
it  is  found  more  expensive  to  top  a  com  crop  than  to  cut  and  shock 
the  entire  plant. 

Experiments  conducted  by  the  agricultural  experiment  station  at 
Auburn,  Ala.,  indicate  that  a  greater  profit  is  obtained  by  cutting  and 
shocking  the  entire  plant  than  by  topping. 

CUTTING  AND  SHOCKING  COMPAKES  WITH  HXrSK[NG  FBOM 

THE  STANDING  STALKS. 

Over  large  areas  in  the  principal  corn-growing  States  corn  is  grown 
primarily  for  the  grain,  and  each  farmer  decides  for  himself  how 
much  of  the  crop  will  be  cut.  This  is  usually  determined  by  cutting 
just  enough  to  feed  the  animals  maintained  on  the  farm.  The  chief 
objection  to  this  method  is  that  many  farmers  do  not  maintain  enough 
animals  to  consume  all  of  the  com  stover  produced.  If  the  ears  are 
gathered  from  the  standing  stalks  and  no  use  is  made  of  the  stover, 
fully  one-third  of  the  crop  is  wasted.  The  term  "  fodder  "  is  applied 
to  the  entire  plants  as  ordinarily  cut  and  shocked,  while  the  term 
"'  stover  "  is  applied  to  the  portion  remaining  after  the  ears  have  been 
pulled  or  husked. 

Generally  speaking,  there  is  little  difference  in  cost  between  husk- 
ing and  cribbing  corn  from  the  shock  and  husking  and  cribbing 
it  from  the  standing  stalk.  In  some  sections  men  will  husk  from 
standing  stalks  at  a  lower  price  than  from  shocks,  but  the  cost  of 
teams,  although  they  are  not  usually  very  busy  with  other  work  dur- 
ing corn-husking  season,  must  be  taken  into  'consideration.  Consider- 
ing the  expense  of  husking  from  the  standing  stalk  and  from  the 
shock  as  equal,  it  is  evident  that  the  stover  has  been  obtained  for  the 
money  paid  for  having  the  corn  cut  and  shocked.  This  cost  of  cutting 
and  shocking  is  very  much  less  than  the  value  of  the  stover  if  it  be 
proj^erly  stored  and  fed.  If  left  in  the  field  until  February  or  March 
exposed  to  the  winds  and  rains  of  winter,  it  is  questionable  whether 
its  feeding  value  is  equal  to  the  cost  of  cutting  and  shocking. 

There  are  sections  in  the  Central  and  Southern  States  where  the 
soil  is  rich  and  the  growing  season  long,  causing  the  corn  to  make  a 
large,  tall  growth  of  stalk  which  does  not  furnish  a  good  quality  of 
stover.  In  such  sections  it  may  be  better  to  obtain  the  necessary 
quantity  of  forage  by  cutting  several  hay  crops  each  year  than  by 
savijig  the  corn  stover.  This  is  especially  true  in  localities  where 
warm,  damp  weather  causes  the  com  stover  to  lose  its  feeding  value 
rapidly. 
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TIME  OF  CTTTTIirG. 

In  the  sections  where  corn  is  grown  extensively  and  primarily  for 
the  grain,  but  where  it  is  cut  and  the  stover  fed,  the  time  of  cutting 
is  governed  by  the  effect  which  the  cutting  will  have  on  the  ears. 
When  grown  for  grain  it  is  not  advisable  to  cut  until  the  kernels 
have  l)ecome  well  dented  and  hard  and  the  husks  partly  or  entirely 
dried.  From  the  time  the  corn  reaches  this  condition  there  is  ordi- 
narily a  i>eriod  of  about  ten  days  or  two  weeks  in  which  the  stover 
has  a  high  feeding  vahie  and  the  production  of  grain  per  acre  is  not 
materially  decreased  by  cutting.  After  heavy  frosts,  or  after  the 
leaves  l)ocome  brown  and  the  stalks  dry,  the  exj>ense  of  cutting  is 
greater  than  the  feeding  value  of  the  stover  obtained.  When  cut 
during  the  period  above  mentioned,  corn  stover  has  approximately 
the  same  value  as  timothy  hay  and  can  accordingly  be  valued  at 
$0,  $8,  or  $10  a  ton.  If  cutting  is  delayed  until  the  com  is  mature 
enough  to  husk  and  crib  or  if  small  shocks  of  stover  are  left  standing 
in  the  field  till  sj)ring,  the  feeding  value  of  the  product  is  scarcely 
worth  the  expense  of  feeding  it  and  returning  the  stalks  to  the  land. 
There  are  all  kinds  of  corn  stover,  and  the  principal  factors  govern- 
ing tlie  (juality  of  any  i)articular  kind  are  time  of  cutting  and  care 
in  storing. 

The  above  statements  apply  to  cases  in  which  the  corn  is  grown 
for  grain.  Th(»  cutting  of  corn  when  the  ears  are  in  the  roasting- 
ear  condition  or  as  they  are  In^ginning  to  glaze  makes  a  more  pala- 
table stover,  l)Ut  the  full  feeding  value  of  the  crop  is  not  obtained 
by  such  early  cutting. 

METHODS  OF  CUTTING.'* 

Several  methods  of  cutting  are  now  generally  followed:  By  hand; 
with  a  hor>e  cut  lei*  drawn  as  a  sled  or  on  wheels  between  the  rows; 
with  a  corn  binder;  and  with  a  corn  shocker.  In  the  Northern  States 
the  corn  binder  is  verv  widelv  used.  The  stalks  attain  a  heisfht  of 
from  T)  to  1>  fe(»t  and  are  cut  and  bound  very  satisfactorily  by  means  of 
corn  binders.  In  the  extreme  north,  where  the  stalks  are  but  6  feet 
or  less,  a  wheat  bindei*  is  sometimes  used  in  cutting  and  binding  the 
corn  crop.  The  use  of  the  wheat  binder  for  this  purpose,  however, 
is  not  recommended,  because  the  machine  is  not  built  for  such  heavy 
work.  On  the  I'iver  bottoms  of  the  Central  and  Southern  States, 
where  tlie  -talks  are  large  and  attain  a  height  of  12  or  more  feet,  with 
the  eai's  (>  feet  or  more  from  the  ground,  the  corn  binder  does  not  meet 
with    general    favor.     Doubtle-^s   bind(»rs   constructed    for   just  such 

"  F«  r  illuslnitcd  (les<-riptions  of  viirioiis  kinds  (»f  iiiipleinents  and  machinery 
us<m1  in  (lie  ii.-n-vcstin;:  of  <-()rn,  sf»e  r.-irniers*  HuHetin  .•'>(K^,  entitled  "Oom- 
Ilarvi'slin;:  Mrnliinery." 
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croijs  as  the.w  would  meet  with  greater  favor  tlian  t!ie  binders  de- 
Higned  for  corn  of  average  height. 

The  method  of  cutting  is  governed  not  only  by  the  height  of  the 
stalks  but  also  by  the  quantity  of  com  to  be  cut.  Where  farms  are 
small  and  the  area  to  be  cut  is  less  than  20  acres,  cutting  by  hand  or 
by  such  a  cutter  as  is  shown  in  figure  1  is  found  more  profitable  than 
maintaining  expensive  machinery  for  the  purpose.  Where  a  large 
acreage  is  to  be  cut  during  the  limited  time  within  which  it  is  most 
profitable  to  cut  corn,  corn  binders  or  corn  shockers  are  necessary  and 
are  the  most  economical  means  of  harvesting. 
HANS   CtTTTEBS. 

Although  there  are  circumstances  under  which  the  cutting  of  com 
by  hand  is  advisable,  there  are  still  cut  by  this  laborious  method 
many  acres  which  could  more  profitably  be  cut  by  corn-harvesting 
machinery. 

Various  localities  have  their  peculiarities  in  regard  to  methods  of 
cutting  corn  by  hand,  kinds  of  knives  used,  etc  Figure  2  shows 
forms  of  knives  that  give  most  general  satisfaction.     In  the  hand  of 


itomallL-  knirp  g 


the  man  shown  in  figure  3  is  another  form  of  knife  that  is  very  gen- 
erally used.  The  same  figure  shows  a  shocking  horse  that  is  very 
convenient  where  the  corn  is  cut  by  hand  and  one  shock  is  completed 
before  Ix'ginning  another.  A  shocking  horse  is  also  very  serviceable 
for  shocking  after  a  corn  binder,  especially  when  but  one  man  is 
shocking.  Some  cutters  prefer  to  tie  down  siipports  by  twisting 
together,  at  pro|>er  intervals  through  the  field,  four  adjoining  hills. 
The  tying  together  of  these  four  hills  forms  what  is  known  in 
some  localities  as  gaJlowses,  which  support  the  stalks  in  beginning 
a  shock.     By  tying  down  a  row  entirely  through  the  field  a  very 
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convenient  system  <»f  cutting  can  be  pursued  by  cutting  from  one 
hhock  to  the  next,  up  one  side  of  the  shock  row  and  down  the 
other.  A  very  great  deal  of  hard  labor  might  be  saved  and  more  com 
cut  per  day  if  everyone  when  cutting  com  would  adopt  a  definite 
system  of  procedure  in  cutting  and  building  a  shock. 

Figure  4  explains  a  good  method  of  cutting  small  shocks  eight 
hills  square,  and  can  be  employed  by  the  use  of  the  shocking  horse 
or  by  lying  down  the  four  central  hills  as  indicated  in  the  illustra- 
tion. For  the  first  armload,  hills  1,  2,  3, 4,  5, 6,  7,  and  8  should  l>e  cut 
in  the  order  given,  and  the  armload  stood  at  the  point  indicated  by 
tin*  letter  ».  The  numbers  and  letters  in  the  figure  indicate  the  order 
hi  which  the  hills  are  cut  and  the  location 
\  in  which  the  fodder  is  placed.    By  cutting 

each  fihock  after  this  definite  system  very 
many  unnecessary  steps  can  be  saved.  Other 
systems  of  equal  merit  can  be  adopted  for 
cutting  shocks  of  different  sizes.  Without 
a  definite  system  of  procedure  much  time 
is  lost  and  many  unnecessary  steps  an 
taken. 

HOBSE-POWES  CXTTTEBS. 


I 


the  ,\m\. 

in  tin'  sli 

on  tilt'  fi 

llir  wli.'c 

c-nl   iIh'  ( 

kniv.'s  1., 

nt  tlic  sai 

l,v  lliis  1 

lint  a  -ni 

of  .llllil^ 

There  are  many  inexpensive  forms  of  com 
cutters  similar  to  the  one  shown  in  figure  1 
which  by  the  use  of  a  horse,  or  two  horses 
hitched  one  in  front  of  the  other,  will  enaUfl 
two  men  to  cut  and  shock  com  more  rapidly 
and   with   less   fatigue  than   by   hand.     In 
some  cases  the  cutter  is  drawn' on  runners 
!is  a  sled,  but  the  saving  in  draft  warrants 
i:it  ;!ivp  »iitinf=i.'     jjjj,  ji^,  ^j  wheels.     A  man  on  each  side 
(•atclies  llie  stalks  as  they  are  cut,  and  when 
!  iiiw  is  reached  the  horse  is  stopped  and  the  fodder  placed 
i(n-k.     .\  man  with  a  iilllc  skill  can  construct  such  a  cutter 
w\\\.  and  by  means  of  adjustments  at  the  points  at  which 
•Is  are  attaclieil.  llic  knives  can  Ix-  elevated  or  lowered  to 
i-orn  lit  the  dcsii-eil  height,      l^y  the  attachment  of  other 
iWiT  and  in  the  rear  of  the  upper  ones  (he  stubs  may  be  cut 
nil-  i)|)ciiifiiiif.    Tuiismuch  as  liorsc  power  is  used  for  cutting 
m-thod  and  there  arc  no  expenses  for  (wine  or  repairs  and 
all  iiulhiy  fur  nuu'hinery.  it  is  one  of  the  cheapest  methods 
K  and.  sliueking  corn. 


The  corn  binder  with  bundle  carrier,  as  shown  in  figure  5,  is  sat- 
isfactorily used  in  cutting  com  of  average  or  small  size  on  land  that 
is  not  very  steep  or  stumpy.  On  the  comparatively  level  prairie  land 
of  the  Xorth  Central  States  the  corn  binder  is  very  generally  used  in 
cutting  and  shocking  corn.  In  light  com  or  on  level  land  two  horses 
will  suffice,  but  for  faster  work  or  heavy  corn  the  use  of  three  or 
four  horses  is  much  more  satisfactory.  Three  men,  one  to  run  the 
binder  and  two  to  shock,  and  two  teams  can  cut  and  shock  about  7 
acres  of  corn  a  day.  However,  conditions  vary  to  such  an  extent 
reg;arding  the  weight  of  the  com  crop,  the  lay  of  the  land,  etc.,  that  it 


is  impossible  to  give  figures  that  will  apply  to  all  cases.  Under  nor- 
mal conditions  and  with  an  average  corn  crop  the  cost  of  cutting 
and  shocking  by  means  of  the  com  binder  is  about  $1.50  per  acre. 
In  sections  where,  the  corn  binder  is  successfully  used  the  principal 
objections  to  its  use  are  the  cost  of  twine,  which  remains  upon  the 
fodder  but  a  short  time,  and  the  knocking  off  of  ears  in  the  process 
of  binding.  In  almost  all  cases  the  quantity  of  com  knocked  off  by 
the  binder  is  great  enough  to  warrant  driving  a  wagon  over  the  field 
and  gathering  the  ears  from  the  ground  after  the  corn  is  cut  and 
sliocked.  This  is  necessary  because  the  presence  of  the  shocks  in  the 
field  prevents  the  turning  in  of  hogs  or  cattle  to  gather  up  the  ears 
knocked  off  by  the  binder. 
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The  use  of  a  binder  with  a  bundle  carrier  saves  very  much  of  the 
hard  labor  of  cutting  and  shocking,  and  the  greatiT  ease  of  handling 
the  fodder  when  bound  into  bundk»s  of  convenient  size  saves  labor 
enough  to  comj^ensate  for  the  twine  used. 

The  stubble  cutter  should  be  attached  to  the  corn  binder  whenever 
possible,  as  the  early  (fitting  of  the  stul)s  hastens  their  decay  and  puts 
the  ground  in  a  better  condition  for  the  following  crop. 

SHOCKEBS.a 

The  corn  shoc^kor  has  not  as  vet  met  with  as  much  favor  as  the 

com  binder,  though 
it  is  now  used  ex-, 
tensively  in  some 
localities,  especially 
in  Ohio.  The  prin- 
cipal point  in  favor 
of  using  the  com 
shocker  is  the  sav- 
ing of  hard  man- 
ual labor.  Abrnost 
all  of  the  hard 
work  is  performed 
bv  the  teams.  The 
cost  of  twine  is  not 
as  great  as  in  the 
case  of  the  binder, 
but  much  more  dif- 
iiculty  is  exfieri- 
onced   in   handling 

Fui.  J.     Di.-i^i'Miu  sliowinj:  a   iiu>tho(I  of  cnttlnj:  sluu'ks  v\}ihx      \\\q      fodder      whcn 

lilllH  S(]ii:irf>.  Ill  ■■ 

the  shocks  are  made 
by  the  ^liockor.  The  variety  of  ni<)V(»nienls  uecossary  in  stopping  the 
tetiin,  unloading  the  sliocks,  and  prej)ai'iii<i:  the  shocker  for  cutting 
the  next  sh(M'k  are  somewhat  a*rainst  the  ns<'  of  this  machine  by  all 
classes  of  farm  helj).  With  further  simplification  the  shocker  may 
come  into  <reneral  use  for  hai'V(»stin<j:  corn. 

SHOCKING. 

No  matter  what  method  is  employed  in  cutting  the  corn,  it  is  very 
imjMU'tant  that  the  shocks  b(»  made  and  tied  in  a  manner  that  will 
cause  tliem  to  stand  erect  and  keep  {\w  foihler  drv.  Kvervone  who 
has  Ini^ked  corn   from  the  shock  in  the  winter  or  hauled  in  shocked 
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corn  knows  the  annoyance  and  great  loss  due  to  poor  shocking.  It 
would  seem  as  though  anyone  would  know  how  to  shock  corn  fodder, 
and  especially  anyone  raised  on  a  farm.  Perhaps  everyone  does 
know  how,  but  the  large  proportion  of  twisted  and  fallen  shocks  seen 
in  every  locality  where  corn  is  grown,  especially  where  it  is  grown 
extensively,  is  conclusive  evidence  that  many  do  not  properly  shock 
their  fodder.  To  this  carelessness  is  due  the  loss  of  millions  of  dol- 
lars' worth  of  stover,  to  say  nothing  of  the  grain  that  is  also  ruined. 

BnlIJ>INa  AND  TYING  THE  SHOCK. 

The  stalks  should   be  stood  evenly  about  the  shocks,  with  just 
enough  slant  to  make  them  stand  well  against  the  shock.     The  slight 


slant  they  have  should  in  all  cases  be  toward  the  center  of  the  .shock. 
Too  much  slant  is  very  objectionable,  because  in  settling  the  slant 
increases  and  causes  the  shock  to  take  water.  The  shocks  should  be 
tied  as  soon  as  they  are  made.  This  will  prevent  them  from  twisting 
or  allowing  the  stalks  to  blow  down  before  they  have  settled  in  place. 
Some  prefer  to  wait  until  the  fodder  has  cured  a  few  days  before 
tying,  so  that  they  may  be  tied  tighter.  A  much  better  methotl  is 
to  tie  them  when  first  made  and  in  about  ten  days  tighten  the  ties. 
For  tying  the  shocks,  binder  twine  is  the  most  satisfactory.  A  half- 
inch  rope  some  t)  or  12  feet  long,  depending  upon  the  size  of  the 
shocks,  with  a  small  well-curved  hook  made  of  une-half  inch  iron  rod 
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titd  in  one  end  of  ihe  rope,  i-^  of  pnvat  assistance  both  in  tying  nnd 
in  tiglitenitig  tlie  ties  artjiind  the  7.hi>cks,  The  rope  ir-  placed  Hroiim] 
the  f-hock  near  the  top  iunl  the  ring  liookeil  over,  and  the  rope  in  tlieo 
ih-awn  tighth-  ami  tht-  Iik>^'  eml  plac-eii  under  in  order  to  hold  it 
securely  while  ihe  binder  twine  if  being  placed  in  position  and  lied. 
If  the  corn  i.--  quite  tail  theiv  i-^  an  inclination  to  tie  the  shocks  too 
low.  The  tying  !<hould  always  Ije  done  within  H  or  3  feet  of  the  top 
of  the  shock. 

SIZE  OF  SHOCKS. 

In  dry  climates  and  where  the  corn  Ix-conies  well  ripened  about  the 
time  cool  fall  weather  >ets  in,  the  wrn  shocks  i^hiuild  l>e  h\rge — 14.  Hi, 


.l«i 


L<l     tlll- 

rsv.l  i 


Icrii 


Ik-iny  in  Ihe  rijrhl  stajre  of  maturity  and 
I  w»\.  thi'M-  large  sliiicks  will  not  heat  or 
I  U'iiijr  expiised  to  the  rains  and  wind,  will 
till'  outer  i>orlinn  of  the  shocks. 


liciliT  fniidLliori  llm 
In  l<»';ilitii-  liaviiifT  vvrt.  raitiy,  aiicl  wariii  aiituiims  it  is  necessary  to 
ii.ak-  Miiallci-  -iKirk.— s  w  HI  liills  >.|iiaiv.  The  fu.lder  shonld'not 
1.C  l.'fi  in  ilic.-.-  -iNiill  -liorks  tonjrtT  tliun  i^  necessarv  for  it  to  become 
ttvll  ,-(ii<-.!.  lii  -nch  .mall  Av>.-k<  n.-arly  all  of  llu-  stalks  an-  exposed 
iiud  ■■III'..  .|.ii.-kly.  The  -■nni  ^-lionM  (li..n  Im  Ini.!;<'.l  ont  and  the  stover 
j.iaivd  in  lar^'er  .lioi-ks  <,r  lli.-  fo.lil.-r  should  ).,■  hanled  to  the  bam 
ami  ijlu'id  wlii-rc  it  will  Iw  dry.     If  alluweil  to  remain  in  the  sinall 
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shocks,  rains  will  leach  from  the  fodder  the  soluble  and  most  palat- 
able and  nutritious  food  elements  and  render  the  stover  dry,  brittle, 
tasteless,  and  of  little  feeding  value. 

SPACING  OF  SHOCK  BOWS. 

It  is  always  best  to  have  the  shock  rows  straight  across  the  field, 
and  if  the  corn  has  been  checked  the  shock  rows  can  be  made  straight 
in  two  directions.  This  is  very  essential  when  the  ground  is  to  be 
sown  to  fall  wheat.  In  this  case  wide  shock  rows  are  advisable,  and 
by  means  of  the  corn  binder  and  bundle  carrier  this  result  can  be 

ft  • 

easily  accomplished  (fig.  6). 

JEKEING  AND  STOKING  THE  EAES  TJNHTJSEED. 

Jerking  the  ears  and  storing  them  unhusked  is  a  method  of  har- 
vesting employed  in  some  sections,  especially  in  the  South,  where  the 
argument  usually  given  in  its  favor  is  that  if  the  husks  are  on  the 
ears  they  are  more  protected  from  the  grain  weevil.  The  destruction 
of  corn  by  this  insect  is  one  of  the  drawbacks  to  more  extensive  com 
culture  in  the  South,  and  it  is  hoped  that  tests  will  be  made  having 
as  their  object  the  determination  of  practical  methods  whereby  large 
quantities  of  corn  can  be  kept  free  from  destruction  by  this  grain 
weevil.  As  soon  as  the  corn  becomes  dry  enough  to  crib,  weevils  are 
frequently  found  working  under  the  husks  on  the  kernels  of  the  ears, 
sometimes  to  the  number  of  twenty  or  more  to  the  ear.  It  is  a  ques- 
tion worthy  of  careful  experimentation  to  determine  whether  the 
corn  is  more  seriously  injured  by  transferring  the  weevil  with  the 
unhusked  ears  to  the  crib  than  would  result  were  the  corn  husked  in 
the  field,  causing  the  weevils  to  drop  to  the  ground  and  thereby 
leaving  most  of  them  in  the  field. 

The  total  amount  of  work  required  to  jerk  the  corn  and  afterward 
husk  it  is  considerably  gi'eater  than  that  required  to  husk  it  directly 
from  the  standing  stalk,  and  the  quantity  of  forage  obtained  by 
gathering  the  husks  is  not  sufficient  to  pay  for  the  extra  work.  Much 
better  forage  could  be  obtained  more  cheaply  by  other  methods.  If 
the  husks  are  sold  advantageously  for  mattress  making  it  is  well  to 
perform  the  two  operations  of  jerking  the  ears  and  afterward  husk- 
ing them  in  a  manner  that  will  furnish  husks  of  good  quality.  The 
proportion  of  liusk  varies  greatly  among  the  different  kinds  of  corn, 
hut  it  is  sufficient  to  say  that  it  requires  fully  one-half  more  room  to 
store  the  ears  unhusked  than  husked. 

HUSKING  FKOM  THE  SHOCK. 

In  sections  where  the  farms  range  in  area  from  80  to  100  acres  and 
diversified  farming  is  followed  so  that  all  of  the  stover  is  fed,  husking 
:5i3 
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from  the  shock  is  a  common  method  of  harvesting  the  ears.  Figures 
7  and  8  show  some  of  the  forma  of  hiiKking  pegs,  gloves,  and  hooks 
in  general  use.  Such  gloves  are  too  clumsy  to  be  used  eircept 
when  very  cold  weather  makes  the  use  of  gloves  necessary.     For 


•f  hiisklnc  iieKH. 

keeping  the  ears  clean  and  to  facilitate  loading  the  piles  of  com 
into  the  wagon,  sheets  of  ducking  G  or  7  feet  square  are  of  very  great 
assistance  and  should  he  uuiversally  used  rather  than  to  throw  the 
ears  upon  the  ground,  where  they  mny  l>ocoine  damp  or  even  muddy 
and  from  whence  it  is  nec- 
essary to  pick  them  by 
hand.  As  the  corn  should 
Im  hauled  and  stored  Boon 
after  it  is  husked,  a  great 
supply  of  these  sheets  ia 
not  netKssary,  for  as  soon 
as  the  pile  of  corn  from  one 
shock  is  loaded  the  sheets 
juc  roadv  for  use  at  other 
^luK-ks 

'"'i.  ■     'le  shocks  yield  4 

■   -     =  "f  corn  it  will 

"  'hrow  some 

he  wagon 

'Hsket ;  the 

uu  then  be 

he    wagon 

he  canvas 

.ic  wagon. 

«heets,  but 

-     -  during 
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vi'iy  ilrv  and  windy  weather  corn  should  not  he  luisked  from  the 
siiock.  as  tlie  Iohs  of  stover  is  too  great  Culm  dayn  wlion  the  fodder 
is  slightly  damp  are  ideal  for  husking  shocked  com. 

The  mistake  is  sometimes  made  of  hii:^king  shocked  corn  for  ani- 
mals which  have  plenty  of  time  and  would  enjoy  husking  it  for  them- 
selves. This  is  tnie  of  animals  earned  through  the  winter  that  need 
no  moi-e  grain  than  is  found  on  the  quantity  of  fo«.lder  they  will  eat 
without  waste.  This  method  of  feeding  can  not  be  followed  with 
iinimals  on  full  feed,  as  they  would  waste  the  larger  quantity  of 
slovtT  in  their  endeavors  to  get  a  full  feed  of  grain  and  wouhl  not 
olitiiiu  as  much  grnin  as  fattetdng  cuttle  .shotdd  eat. 


at  tin 


HUSKING  FROM  STANVINO  STALKS. 

Figun-  !i  illu^ti-iUi's  llie  usual  method  in  the  (Vutral  States  of 
gatlifriiig  corn  from  the  standing  stalks  when  it  has  l»ecome  dry 
enough  to  irili.  .Vs  tlieiv  is  ordinarily  not  much  work  for  the  teams 
.  liun'  of  till'  year  it  is  (|uile  customary  for  each  hnsker  to  have 
.1  iiii.l  wagon,  or  two  men  can  accompany  each  wagon.  In 
the  standing  stalks  the  jiegs,  luKtks.  au<l  gloves  and  peg 
siLown  III  ligurcs  7  and  ,s  mr  <[iiite  generally  used,  hut  many  who  pre- 
fei'  "  hi«)ks'"  for  hii.-king  sh(«'kcd  c<»rn  liiid  husking  [legs  preferable 
for  luwkiiig  slimdiug  com.  In  husking  fnmi  staiiiliiig  stalks  it  is 
custouuiry   in  have  on  iHie  sitU-  ()f  the  wagon  a   very  high  throw- 
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board,  ugainst  which  the  oars  can  Iw  (osspd  and  caii^d  to  drop  into 
the  wagon  without  the  necewsity  of  the  hiiskcr  looking  up  to  -see 
whether  the  ear  has  been  thrown  over  the  wagon;  the  noise  made  by 
the  ear  when  it  strikes  against  the  throw-board  is  sufficient. 

"  Lands  "  are  hiid  out  and  diiven  around  in  hiwking  by  this  method 
so  that  the  hnsker  is  always  on  the  sjinie  siih'  of  the  wagon  and  there 
ai-e  no  down  rows  to  husk  excej)t  one  for  eacli  new  land  Ktailcd, 
AYhen  thei-e  are  moi'e  men  tlian  teams  available  it  is  customary  to  have 
a  number  of  men  Inisk  into  the  same  wagon  and  one  man  haul  the 
corn  to  the  crib  and  unload.  rjKin  his  return  to  tlie  iield  he  will 
leave  the  empty  wagon  to  l>e  filled  and  take  the  other  to  the  crit). 


M'ith  tJie  ].n.pcrnii'Mi.er  <>r  hn>k. 
■.■haiilc<"hc--l     ..„,..     ,11.  '... 


s  lo  siiil  IJie  distuni-e  the  com  must 
.-   .i.c/t-l    -    1^  I-  >void  any  waiting 


he  com  crop 
lot  be  neces- 
<vill  be  lost 
■  re  equipped 
■'"vafors,  for 
1.  wagon  and 
-ar  end  gate 
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and  a  high  shoveling  board  which  can  be  lowered  on  reaching  the 
crib  and  the  scooping  of  the  load  begun  at  once.  A  wagon  thus 
equipped  is  shown  in  figure  9.  Without  an  end  gate  that  will  permit 
of  the  immediate  use  of  the  scoop  shovel,  about  twice  the  time  is 
required  to  unload. 

Most  successful  farmers  during  corn-harvesting  time  have  each 
load  of  corn  that  comes  from  the  various  fields  passed  over  the  wagon 
scales  and  a  record  made,  so  that  at  the  end  of  the  harvest  the  yield 
of  each  field  and  the  quantity  of  grain  stored  will  be  known. 

USE  OF  COEN-FICKINO  MACHINES. 

At  the  present  time  much  interest  is  being  manifested  in  machines 
designed  to  gather  the  ears  from  the  standing  stalks  and  deliver  them 
into  a  wagon  driven  by  the  side  of  the  machine.  To  the  man  who 
has  spent  many  cold  disagreeable  days,  with  sore  hands,  husking 
corn,  the  use  of  such  a  machine  is  very  attractive.  These  machines 
are  in  their  experimental  stage  and  to  their  use  at  present  there  are 
some  objections,  the  i:>rincipal  ones  being  that  the  com  is  not  as  well 
husked  as  when 
husked  by  hand. 
Some  ears  are 
skipped  and  others 
are  knocked  oflF 
and     left     in     the 

^    ,  ,  '      T- -    .,  Fig.  11. — Rack  for  hauling  corn  fodder. 

field.  If  the  ma- 
chine is  equipped  with  a  husking  attachment  considerable  corn  will  be 
shelled  in  the  husking  and  lost  in  the  field.  If  the  husking  attach- 
ment is  removed  and  the  machine  used  as  a  corn  picker,  the  ears  can 
be  run  through  a  husker  at  the  crib  and  the  shelled  corn  saved.  For 
extensive  use  in  large  fields  that  contain  few  gullies  or  obstacles  corn 
pickers  and  buskers  can  be  successfully  employed  and  the  crop  more 
quickly  harvested,  but  for  the  general  farmer  who  with  the  aid  of  his 
regular  farm  help  can  husk  by  hand  during  the  early  winter  what 
corn  has  not  been  cut  for  stover  these  machines  are  not  profitable 
investments  in  their  present  state. 

The  proper  planning  of  farm  work  so  as  to  supply  to  the  hired 
help  steady  emj)loyment  throughout  the  year  is  the  best  method 
of  maintaining  sufficient  competent  labor  upon  the  farm.  Each  far- 
mer should  so  plan  his  work  that  he  can  employ  his  help  by  the  year. 
It  is  only  by  so  doing  that  competent  help  can  be  prevented  from 
flocking  to  the  factories  and  cities,  where  steady  employment  can  be 
obtained.  Corn  husking  can  be  performed  at  a  time  when  other  farm 
duties  are  not  pressing. 
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USE  OF  HTTSKE&S  AND  SHRESDEKS. 

Thp  use  of  shreildiiig  iiinchiiu-s  is  becoming  qiiitu  general  in  manr 
c<trii- growing  sections.  Sometimes  tlm  macliines  are  used  for  slired- 
ding  the  stover  after  the  cars  have  been  husked  from  the  shocks  by 
hand  and  in  other  «iscs  both  the  hulking  and  shredding  are  done  by 
the  machine.  Tlie  shredding  of  the  sto\-er  puts  it  in  a  more  compact 
fomi  for  stoi'ing  and  a  more  convenient  form  for  feeding  and  avoids 
tile  troublesome  work  of"  handling  manure  in  which  there  are  long 
coaiMc  corn  .-itiilks.  Slirodded  stover  is  fed  with  much  less  waste  than 
stover  in  any  other  condition.  It  has  been  estimated  that  shredded 
stover  will  go  40  per  cent  farther  in  feeding  cattle  than  the  whole 
stalks  and  considerably  farther  tlian  wlicn  the  stalks  are  put  through 
a  feed  cutti^r.     iVs  there  are  shrcd<lers  of  varying  capacities,  a  farmer 

can  own  a  machine 
suited  to  the  amount 
of  work  to  l)e  per- 
formed. Shredding 
fodder  by  the  acre 
and  shredding  and 
husking  by  the 
bushel  are  practices 
that  are  gaining 
favor  in  many  sec- 
tions, where  crews 
operate  buskers  and 
sliredders  and 
Iravel  from  farm 
to  farm.  The  blow- 
ing of  the  shredded 
stover  from  the  sliifdiler  and  busker  to  the  center  of  a  feed  shed  (fig. 
10),  s()  thiit  slircdih'ti  slovcr  ciiii  Ijc  fed  in  racks  around  the  general 
suj)ply,  is  ii  very  (i'(monii( al  way  of  using  cfuii  stover. 

STORING  THE  STOVER. 

\\']ii'tln>r  ihc  -lover  is  shn'ddcil  oi'  not.  il  is  ijf  gi'cal  importance  that 
it  ln'  wrll  sldivd  and  mil  left  lung  exposed  to  the  weather.  The  niia- 
tiilvc  i>  -iiiiii'tiiiif's  made  of  placing  Ihi-  liuy  crop  in  sheds  and  bams 
and  leaving  llie  corn  slovcr  in  ^ho(■k^•  in  the  field.  Tlic  reverse  is 
In'ttcr.  ina>uiucli  u-^  nuist  kinds  u(  liiiy  will  not  ilepreciatc  SO  rapidly 
in  IVciling  viilue  and  will  liee|>  hi'llcr  in  slacks  and  ricks  than  com 
slovci'.  Tntcss  plii.-cd  under  cover  corn  slovcr  should  Iw  fed  in  tile 
fidl  iiiul  early  wiiilci-.  [f  left  expo-cd  until  Febniury  or  March  it 
ha>  little  fcethug  value.     There  is  considerable  lalior  connected  with 
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the  hauling  and  storing  of  corn  stover  and  racks  and  wagons  should  be 
arranged  to  avoid  any  unnecessary  labor.  Figure  11  illustrates  a 
rack  that  can  be  made  on  the  farm  and  attached  to  the  running  gear 
of  the  farm  wagon.  In  hauling  the  fodder  or  stover  from  20  acres  of 
corn  this  rack  will  save  labor  enough  each  year  to  pay  for  its  cost. 

In  the  principal  corn-producing  States  the  autumns  are  usually 
dry,  and  corn  fodder  dries  thoroughly  in  the  shocks  and  is  shredded 
and  stored  in  barns  or  feed  sheds  with  little  danger  of  heating  or 
molding.  The  fodder  should  not  be  wet  when  shredded  and  stored, 
but  damp  days  are  preferable  for  doing  the  hauling  and  shredding 
because  the  blades  are  more  pliable  and  the  fodder  is  therefore  han- 
dled with  less  waste.  But  in  some  sections,  especially  in  northern 
States,  where  the  corn  is  full  of  sap  when  cut  and  where  damp  fall 
weather  prevails,  much  care  is  necessary  in  storing  corn  fodder  or 
stover  to  prevent  heating  and  molding.  In  such  localities  it  should 
be  placed  under  cover  in  ricks  not  more  than  6  or  8  feet  in  thickness, 
or,  if  shredded,  layers  of  dry  straw  several  inches  deep  should  alter- 
nate with  layers  of  the  shredded  stover.  The  depth  of  the  layers  of 
stover  can  vary  from  several  inches  to  a  foot  or  more,  according  to 
its  dryness  when  stored.  The  dry  straw  will  take  up  some  of  the 
moisture  from  the  stover  and  prevent  heating. 

STOEINO  THE  EAES. 

There  was  a  time  in  the  history  of  the  corn-producing  belt  when 
rail  pens  (fig.  12)  were  about  the  only  available  means  of  storing  the 
corn  crop.  Much  to  the  discredit  of  some  corn  growers  this  method 
of  storing  is  still  in  vogue,  even  in  sections  where  good  means  of 
storage  could  be  afforded  at  little  expense.  It  is  no  uncommon  sight 
to  see  rail  pen  after  rail  pen  filled  with  ears  of  com  and  without  any 
cover,  exposed  to  all  the  rains  and  snows  of  winter,  and  these  in 
sections  of  the  country  that  produce  the  most  corn  and  are  conse- 
quently most  interested  in  higher-priced  corn.  This  com  remains 
in  apparently  good  condition  during  the  cold  weather  and  is  usually 
placed  upon  the  market  in  early  spring.  Filled  with  water,  it  is  not 
long  after  it  is  loaded  into  box  cars  or  vessels  until  it  heats  and  spoils. 
The  installation  of  elevators  where  such  corn  can  be  kiln  dried  has 
l)een  brouglit  about  by  this  poor  manner  of  storing  the  corn  crop. 
There  is  now  a  general  prejudice  against  kiln-dried  corn  resulting 
from  the  fact  that  kiln  drying  was  first  employed  and  is  at  present 
employed  to  a  very  large  extent  to  prevent  further  heating  and  fer- 
mentation of  corn  that  was  not  allowed  to  dry  properly  or  was  poorly 
stored  before  being  placed  upon  the  market.  This  state  of  affairs, 
which  results  from  allowing  the  corn  to  remain  wet  during  winter 
and  necessitates  the  removal  of  the  water  by  expensive  means,  keeps 
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tlie  price  of  corn  lower  than  it  would  be  if  the  com  were  allowed  to 
dry  in  Ihu  fields  and  kept  dry  until  placed  upm  the  market,  (irain 
buverH  would  pay  a.  Iietter  jirice  if  tlie  general  s^iipply  of  com  reached 
tlu-ni  in  a  condition  that  would  insure  itH  preservation  without  drj'ing 

and    the    resulting 
shrinkage. 

Ijess  than  4  per 
cent  of  the  corn 
crop  of  the  Unit<\l 
StafeK  is  ship{)ed 
fi-om  this  country 
either  as  corn  or  an 
corn  meal,  and 
there  is  in  some  of 
the  European  coun- 
tries a  strong  preju- 
dice against  Ameri- 
can corn,  due  to  the 
fact  tlial  niudi  of  it  reaches  these  foreign  countries  in  ii  condition  unfit 
for  htiniaa  food.  It  is  clwirly  not  [irolitablo  to  transport  a  low  grade 
of  corn  such  (lisliinces  to  Iw  sold  as  poor  food  for  stock.  This  state  of 
HfTaii-s  can  be  ontiivlx-  overcome  by  allowing  the  corn  to  dry  thor- 
oughly in  the  ficK! 
and  then  keeping  it 
well  ^^lorcd  until  it 
is  transported.  The 
pi<i|X'r  method  of 
treating  the  coin 
crop  niii  be  quickly 
broiiglit  into  general 
pniclii'c  if  fjii'incrs. 
grain  inivers.  boaiils 
of  ira.le.  sbippei-s. 
and  nil  who  have  a 
voice  in  ihe  niai'ket 
|>i'i<T  of  ciirn  insist 


lice  be  in- 

1  proporlicHi  to  the  moisture  content  of  the  corn. 


In  addition  to  aH'ordi 
and  ]iriili'c|i()ii  from  dri' 


CONVENIENX  CRIBS. 

thorough  vcTitilation  to  the  stored  grain 
r  ruins,  the  cribs  should  1«  constructed  in 
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Biich  a  manner  that  they  can  be  filled  and  emptied  with  the  least  possi- 
ble labor.  For  level  ground,  double  cribs  with  an  elevated  driveway 
and  approaches  that  will  enable  the  loads  to  be  driven  through  the 
cribs  and  dumped  or  scooped  out  of  the  wagons  without  any  high 
pitching  are  very  satisfactory.  A  crib  of  this  kind  which  is  filled 
from  the  central  driveway  is  shown  in  figure  13.  The  compartments 
of  this  crib  are  emptied  from  doors  near  the  ground  on  the  outside. 
The  bins  of  which  these  double  cribs  are  composed  are  of  small  size,  C 
by  8  feet  and  13  feet  deep,  thus  affording  the  stored  grain  consider- 
able ventilation.  Figure  14  shows  a  similar  crib  which  is  both  filled 
and  emptied  from  the  central  driveway.    This  arrangement  puts  the 


il 

1  •  -^i 

^:^        -    /'''BP^ 

V.-k<-\i4H^^   '                 ^'  tHMIi^^^^^H 

■'   .■...."■-■ 

P 

laborei-s  under  shelter  while  filling  the  wagons  in  removing  the  crop 
from  the  crib,  but  it  necessitates  somewhat  higher  pitching  of  the  corn 
in  unloading  the  wagons.  Figure  15  is  an  interior  view  of  one  side  of 
the  cribs  shown  in  figure  14.  On  sloping  ground  equally  convenient 
crihs  can  lje  constructed  at  less  expense  by  extending  the  crib  in  such 
a  manner  that  it  can  be  filled  from  the  upper  side  and  emptied  from- 
the  lower  side.  This  is  a  very  convenient  arrangement,  and  if  the 
slope  of  the  hill  is  considerable  a  driveway  can  be  made  below  the 
crib  so  that  with  properly  constructed  chutes  the  ears  can  be  allowed 
to  roll  into  the  wagons,  avoiding  the  labor  of  scooping.  Such  ii  sidc- 
hill  crib  is  shown  in  figure  Ifi.  As  the  sides  should  be  left  as  open  as 
possibh'  to  permit  of  n  good  circulation  of  air,  it  is  quite  necessary 


that  the  eaves  extend  well  down  over  the  sides  of  the  crib  so  us  to 
protect  the  com  from  driving  rains  and  snows. 

PBOTECTINe  THE  C&OP  FROM  INSECTS,  UICE,  AND  KAT8. 

In  sections  where  insects  are  destructive  to  stored  ^ain,  clean- 
liness is  of  value  in  preventing  injury  from  this  source.  Small 
quantities  of  grain  should  not  he  left  in  the  cribs  during  the  summer, 
as  they  tend  to  harbor  these  pests.  'Wbere  insects  are  destructive 
to  the  stored  grain,  it  is  a  good  practice  to  dispose  of  the  entire 
crop  as  early  as  possible  and  clean  the  cribs  thoroughly,  so  that  there 
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■  "•e  left  few  hiding  places  and  no  food  to  carry  the  insects  through 

";   Hunimor.     In   soirtheni    localities,   where  the   weather  is   warm 

'Ugh  to  I— ""i'*  tliese  pests  to  work  tliroughout  the  entire  year, 

u...t  •-     ■   ,-,  ,-iw    'ti"  "rib:   -'     '"     tin"    "I"    ■"  made  practically 

": 1'.      .  .,       Ill       ..,.-     . I'—'-ticide  such  as 


'  stored  grnln  Is 

■-.^.iiclde.  In  whicb 

>r  doubt  ns  to  tbe 

■•"  Bureau  o(  Enlo- 

'«  as  to  tbe  best 


27 

As  a  protection  against  rats,  mice,  and  sparrows,'  galvanized  wire 
netting  of  about  one-fourth-Jncli  mesh  can  be  siTccessfuUy  used  in 
Hi(*  construction  of  corncribs.  This  wire  netting  can  be  tacked  to 
the  inside  of  the  uprights  of  the  crib,  and  the  strips  which  constitute 
the  sides  of  the  crib  can  also  be  nailed  on  the  inside  of  the  uprights, 
thuK  holding  the  wire  netting  in  place.  As  a  floor,  which  should 
1)6  18  inches  or  more  from  the  ground,  so  as  not  to  afford  a  hiding 
place  for  rats,  the  wire  netting  can  be  tacked  to  the  sleepers  and  the 
flooring  nailed  over  to  hold  the  wire  in  place.  For  overhead  protec- 
tion the  wire  netting  is  simply  tacked  to  the  joists. 

If  cribs  are  built  upon  solid  concrete  foundations  through  which 
rats  can  not  burrow,  no  netting  will  be  needed  for  the  floor  and  the 
structure  can  be  kept  near  the  ground.  With  ample  roof  projection 
aiid  upijer  ventilation  no  danger  from  dampness  need  be  feared. 

HETHODS  OF  HARVESTING  IN  BELATION  TO  SOIL  FEBTIUTT. 

The  ten<lency  of  the  present  times  is  to  find  use  for  every  part  of  the 
corn  plant.  There 
are  more  than 
40  distinct  prod- 
ucts made  from 
various  parts  of 
this  plant,  and  the 
effect  of  the  re- 
moval of  all  these 
products  from  the 
farm  is  to  deplete 
its  fertility.  Those 
who  expect  to  con- 
tinue the  produc- 
tion  of  good   crops        [,-,o_  iT._Threehi 

of  corn  must  keep 

the  fertility  of  the  land  in  view  and  have  as  much  as  possible  of  the 
corn  plant  consumed  on  the  farm,  selling  only  the  completed  and  fin- 
ished products.  Stalks  left  standing  in  the  field  should  be  cut  as  soon 
as  the  crop  is  removed,  so  that  the  stalks  may  decay  rapidly  and  not 
interfere  with  the  following  crops.  Early  cutting  not  only  allows 
more  time  for  decay,  but  early-cut  stalks  decay  more  rapidly  and 
completely.  Stalk  cutlei-s  are  very  effective  and  inexpensive  imple- 
ments. They  are  made  for  two  horses  and  cut  one  row  every  time 
they  are  driven  across  the  field,  or  for  three  horses  and  cut  two  rows 
every  lime  the  field  is  crossed.  Figure  17  shows  one  designed  for  cut- 
ting two  rows.  AVllelv^('r  possible,  com  should  be  shelled  on  the 
farm  and  the  cobs  returned  to  the  soil. 


28 
WHAT  CONSTITUTES  A  BUSHEL  OF  COEN.'^ 

The  laws  of  the  majority  of  States  recognize  70  pounds  of  ears  as 
a  bushel  of  com.  Some  few  States  specify  that  previous  to  January 
a  bushel  of  ears  shall  weigh  72  pounds.  Almost  without  exception 
the  State  laws  specify  that  56  pounds  of  shelled  corn  shall  constitute 
a  legal  bushel.  Unless  the  strain  of  corn  has  exceedingly  large  cobs 
and  short  kernels  the  legal  bushel  of  70  pounds  of  ears  will  yield 
when  shelled  56  pounds  of  grain,  or  the  legal  bushel  of  shelled  corn. 
A  struck  bushel  of  kernels  of  different  strains  of  corn  will  vary  in 
weight  from  50  to  64  pounds. 

SHBINKAOE. 

The  shrinkage  that  will  take  place  in  a  crib  of  corn  from  the  time 
it  is  cribbed  in  the  fall  until  it  is  sold  varies  so  greatly  in  accordance 
with  the  amount  of  moisture  the  corn  contains  when  placed  in  the 
crib,  and  also  the  ventilation  of  the  crib,  that  it  is  impossible  to  state 
a  percentage  of  shrinkage  that  will  apply  with  certainty  to  any 
particular  crib  of  stored  corn.  Some  carefully  conducted  tests  in 
Illinois^  showed  that  during  a  period  of  twenty-one  months  the 
shrinkage  was  but  9  per  cent  of  the  original  weight  of  the  com 
cribbed.  Other  tests  show  that  during  the  first  year  the  shrinkage  in 
cribbed  corn  from  December  to  June  varies  from  8  to  18  per  cent, 
with  an  average  of  14^  per  cent  for  the  first  year  and  an  average  of 
20  per  cent  for  two  years. 

For  the  ten  years  from  1896  to  1905  the  Chicago  price  of  corn  for 
the  month  of  May  has  averaged  3.8  cents  per  bushel,  or  8.9  per  cent, 
higher  than  the  December  price.  As  the  average  price  in  May  is  3.8 
cents  higher  than  in  December,  a  shrinkage  of  8.58  per  cent  of  the 
fall  weight  will  equalize  the  increase  in  price,  so  that  the  same  amount 
would  be  received  whether  the  crop  be  sold  in  December  or  in  May. 

^.«tiTYiatiTior  infavpcf  on  the  valr'^  of  the  corn  at  6  per  cent,  a  shrink- 
<^'.         i  Ac    ^       .        1  r    nnke  ii    mmo+pvipl  ^r-^iofher  the  selling  be 
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In  many  local  points  there  is  a  much  greater  difference  between 
prices  in  December  and  in  May  than  is  shown  by  Chicago  market 
prices.  It  will,  of  course,  be  necessary  for  each  farmer  to  decide  for 
himself  whether  it  is  more  profitable  to  sell  his  crop  at  harvest  time  or 
hold  it  for  higher  prices.  Corn  that  has  not  been  kept  dry  during  the 
winter  is  usually  disposed  of  in  early  spring  for  the  reason  that  it  is 
likely  to  spoil  upon  the  approach  of  warm  weather.  In  general  it  is 
therefore  better  for  the  farmer  who  has  cared  for  his  corn  crop  well 
during  the  winter  to  hold  it  till  summer  or  early  fall,  so  that  the 
price  for  his  crop  will  not  be  governed  by  that  paid  for  wet,  low- 
grade  corn  thrust  upon  the  market  in  early  spring. 
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A  METHOD  OF  BREEDING  EARLY  COTTON  TO  ESCAPE 

BOLL-WEEVIL  DAMAGE. 


ihtboductioh. 

The  growing  of  early  and  rapid  fruiting  cotton  is  most  important 
to  esc^e  damage  from  the  boll  weevil.  This  insect,  which  first  ap- 
peared in  south  Texas  and  rapidly  spread  north  and  east,  has  cer- 
tain habits  in  relation  to  the  cotton  plant  which  make  the  production 
of  early  cotton  imperative.  Weevils  do  practically  no  injury  to  the 
stem  or  leaf,  only  injuring  and  destroying  the  yoimg  squares  or  fruit, 
and  in  normal  seasons  most  of  the  adults  that  survive  the  winter  are 
out  of  hibernation  at  about  the  time  the  cotton  begins  to  set  squares. 
Then  a  race  begins  between  the  cotton  in  setting  squares  and  the 
weevils  in  multiplying  and  destroying  the  squares.  The  cotton  plant 
must,  therefore,  make  fruit  faster  than  the  weevils  can  increase  -in 
number  and  destroy  it. 

The  weevil  feeds  on  squares  and  propagates  in  them,  but  does  not 
injure  bolls  of  any  size  until  the  squares  are  nearly  all  destroyed. 
The  total  destruction  of  squares  occurs  late  in  the  season,  when  the 
weevils  are  greatly  increased  in  numbers.  When  this  happens  the 
weevils  begin  feeding  upon  the  youngest  or  latest  bolls,  but  at  this 
time  the  older  bolls,  whether  open  or  not,  are  safe  from  injury. 
Danger  to  the  late  bolls  increases  with  the  increase  in  the  number  of 
weevils  present.  The  hasty  opening  of  bolls  is  not  an  important 
factor  in  the  crop's  escape  from  weevil  damage. 

Squares  generally  fall  from  the  stalk  shortly  after  being  punctured, 
and  this  removal  of  the  young  fruit  from  slow-fruiting  and  late- 
maturing  cotton  induces  under  favorable  moisture  and  plant  food 
conditions  a  prolonging  of  the  vegetative  growth  and  the  setting  of 
squares  that  serve  as  food  and  propagating  places  for  an  increasing 
number  of  weevils  to  go  into  hibernation  when  frost  occurs.  These 
habits  of  the  weevil  compel  cotton  growers  to  plant  a  cotton  that  has 
early  and  rapid  fruiting  qualities  and  the  additional  quality  of  matur- 
ing the  plant  as  nearly  as  may  be  possible  under  the  prevailing  soil- 
moisture  and  plant-food  conditions. 
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Until  the  weevil  appeared,  Texas  growers  enjoyed  a  long  growing 
season  and  generally  grew  the  slow  and  late  maturing  cottons.  When 
the  rapid  spread  of  the  weevil  created  an  urgent  and  immediate 
demand  for  early  and  rapid  fruiting  strains,  growers  were  unable  to 
obtain  in  Texas  or  from  any  other  source  such  cottons  with  other  desir- 
able qualities  as  well,  and,  moreover,  there  was  an  absence  of  infor- 
mation concerning  many  features  of  the  cotton  plant  that  affect  or 
were  supposed  to  affect  earliness.  The  growers  therefore  sought  re- 
lief from  these  conditions  by  importing  from  the  northern  and  the 
northeastern  edge  of  the  cotton  belt  thousands  of  carloads  of  seed  of 
the  small-boll  early-opening  cotton.  This  imported  seed  being  non- 
stormproof  and  of  inferior  staple  qualities  was  wholly  unsuited  to 
Texas  conditions. 

Before  any  cotton-breeding  investigations  were  begun  it  was  gen- 
erally believed  that  a  large-boll  cotton,  such  as  the  native  Texas 
cottons,  could  not  be  grown  early  enough  to  escape  the  weevil.  Like- 
wise it  was  believed  that  good  staple  cotton  could  not  be  early.  It 
was  a  question,  also,  whether  early  qualities  in  cottons  could  be  main- 
tained in  Texas  with  its  long  seasons,  and  whether  new  seed  would 
have  to  be  frequently  imported;  also,  whether  northern  seed  was 
earlier  than  southern  seed.  Such  were  the  conditions  and  some  of 
the  questions  before  cotton  growers  in  Texas  four  years  ago. 

In  1904  the  writer  began  cotton-breeding  investigations  and  cot- 
ton breeding  in  Texas  under  the  first  Congressional  appropriation  for 
boll-weevil  work.  At  the  end  of  the  first  season's  work,  in  Septem- 
ber, 1904,  a  statement  of  results  of  the  investigations  was  published 
for  the  information  of  gi-owers  in  selecting  seed  for  the  next  crop. 
The  results  were  to  the  effect  that  Texas  cotton  growers  need  not  im- 
port early  cotton  to  escape  weevils.  The  investigations  showed  that 
early  cottons  of  superior  quality  could  be  obtained  from  native  big- 
boll,  good  staple  Texas  cottons  on  any  grower's  farm  by  selecting 
seed  from  plants  of  a  type  that  could  be  recognized  by  certain  dis- 
tinguishing characters,  which  wore  descril)ed  in  the  press  reports. 
A  report  was  also  issued  in  a  bulletin  in  October,  1904.  At  the  close 
of  the  next  or  second  season's  investigation,  1905,  press  reports  were 
made  and  a  second  brief  bulletin  issued  on  the  results  of  the  second 
season's  work. 

The  results  of  four  years'  investigations  are  now  completed,  and 
earlv  cottons  have  been  bred  and  the  method  for  seed  selection  devel- 

ft/ 

oped.  The  results  of  this  work  sliow  that  growers  may  by  seed  selec- 
tion develop  or  maintain  early  fruiting,  rapid  fruiting,  and  produc- 
tiveness in  their  cotton  to  escape  weevils,  and  that  the  method 
of  seed  selection  for  developing  such  qualities  in  the  cotton  plants  is 
easy  and  inexpensive  in  practice.     One  selection  rightly  made  from 
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the  proper  type  of  plant  increases  earliness  and  productiveness  to  a 
surprising  extent.  The  method  may  be  employed  to  the  greatest 
advantage  by  growers  east  of  Texas  before  the  weevil  arrives  in  that 
section — and  that  it  will  go  farther  east  there  is  no  doubt  since  it  is 
making  advances  annually.  Growers  immediately  east  of  Texas  are 
urged,  therefore,  to  practice  the  method  of  seed  selection  herein 
described  and  save  themselves  losses  such  as  the  Texas  growers  sus- 
tained when  the  weevil  was  advancing  through  Texas.  They  may 
also  save  themselves  the  expense  of  importing  seed  when  the  weevil 
does  arrive. 

In  reporting  the  results  of  the  work  the  discussion  of  details  that 
are  familiar  to  cotton  growers  is  omitted  in  order  to  restrict  the 
bulletin  to  reasonable  length. 

THE  DISTINQUISHINO  CHAAACTESS  OF  PLANTS  OF  EABLY  ASD 
RAFIS  FBinTING  COTTON. 

"  Early  cottons  "  and  "  earliness  "  were  the  terms  used  almost  exclu- 
sively to  describe  plants  that  opened  their  bolls  early,  or  that  opened 
before  frost  or  before  other 
cottons.  The  other  cottons 
were  culled  "  late,"  since  tbcy 
opened  so  late  that  they  were 
in  danger  of  frost.  But  a 
different  meaning  must  be 
given  to  "  earliness "  when 
the  boll  weevil  is  considered. 
The  insect  shortens  the  season 
for  making  or  maturing  fruit, 
but  this  fact  does  not  require, 
as  has  been  previously  ex- 
plained, that  the  bolls  sliould 
open  early  lo  escape  damage. 
Owing  to  the  habits  of  tlie 
weevil  the  plant  must  begin 
to  set  fruit  early  and  set  it 
rapidly,  and  this  is  the  mean- 
ing of  the  term  "  early  cot- 
ton "  as  used  in  this  bulletin. 

The  cotton  plant  is  made 
up  of  a  main  stem,  iv<mh1  or 
primary  limbs,  fruit  limbs, 
leaves,  and  fruit.  The  main  stem  and  the  wood  and  fruit  branches 
are  divided  into  joints,  or  nodes.  At  each  joint  a  leaf  is  formed, 
and  at  each  joint  on  the  fruit  limbs  fruit  is  set. 


PiQ.  1.— Ad  enrl;'.  rapid- truUlDB,  producUTe 
type  or  cotton  plsDt.  with  low  fruit  Utnba, 
short  joints,  and  contlnuoui-groirlatE,  Ions 
fruit  limbs.     (T^nvra  remaied.) 


In  studyin|r  the  many  plants  of  all  standard  varieties  and  of  Bame- 
lesfi  cottons  it  was  observed  in  these  investigations  that  the  plants 
that  set  fruit  early  had  low  fruit  limbs — that  is,  sent  out  the  first 
fniit  limbs  at  the  joint  nearert  the  seed-leaf  joint.  Figures  1,  2,  and 
3  show  plants  with  low  fruit  limbs,  while  late  fruiting  plants  are 
shown  in  figures  4, ."»,  6,  and  7. 

It  was  also  observed  that  tlie  plants  that  set  fruit  rapidly  (that  is, 
set  much  fruit  in  a  Hhort  period  of  time)  had  short  joints  or  inter- 
nodes  in  the  main  t'tem  and  fruit  limbs.  Figures  1,  2,  and  3  show 
short-jointed  plants,  while  figures  4,  5,  6,  and  7  sliow_  long-jointed 
plants. 

The  short-jointod  plants  with  low  fruit  limbs  grew  as  fast  during 
tlie  first  part  of  ihe  growing  season  as  the  long-jointed  plants,  and  in 
the  same  iieriod  of  time  set 
many  more  squares.  This 
equal  growth  continued  until 
considerable  seed  began  to 
form  in  the  lower  or  oldest 
fruits.  Then  as  the  repro- 
ductive process  increased  in 
the  short-  jointed  or  mon- 
fruitful  plants  their  rate  of 
growth  fell  behind  that  of  the 
long-jointed  plants.  The  pow- 
ers of  short -jointed  plants  are 
at  this  stage  devoted  more 
hugely  to  the  growth  of  seed, 
while  the  long-jointed  plants 
lire  making  few  seeds  and 
lience  continue  a  more  rapid 
vegetative  growth  provided 
soil  water  is  sufficient,  which 
sometimes  is  not  the  case. 
About  this  time  the  weevils 
K'coi'"^  so  numerous  as  to  de- 
.-•■iT     ii,,  ..qii.irps  as  fast  as 

I  matures  its 

'  »  'ong-jointed 

■-     -  t.  although 


«aaon  the 
jince  they 

'V  growing 
-apidly  at 

■it  the  first 


part  of  the  growing  season  at  the  base  of  the  pl&nt  and  not  at  the 
latter  part  of  the  season  at  the  top  of  the  plant. 

The  rate  of  growth  is  very  important  for  the  rapid  setting  of  fruit, 
and  as  some  individual  plants  of  either  the  long-jointed  or  short- 
jointed  types  grow  faster  than  other  plants  of  the  respective  types  it 
is  important  to  select  seed  from  the  largest  plants  of  the  character 
or  type  desired. 

Another  important  character  of  early  rapid -fruiting  plants  was 
fonnd.  namely,  the  continuous  growing  of  the  fruit  limbs.  This  fea- 
ture is  of  great  importance  for  a  maximum  production  in  a  short  time. 
The  terminal  bud  of  the  first  fruit  limb  and  of  all  subsequent  fruit 
limbs  should  continue  to  grow 
and  set  squares,  or  fruit,  until 
the  entire  plant  ceases  to  grow. 
With  fruit  limbs  of  such  a  char- 
acter the  main  stem  may  not 
grow  so  tall,  but  the  continuous- 
growing  fruit  limbs  make  more 
fruit  early  in  the  lower  part  of 
the  plant  than  either  a  determi- 
nate or  cluster  fruit-limb  type. 
(Fig.  8.)  Where  there  are  wee- 
vils, continuous-growing  fruit 
limbs  are  a  great  advantage  in 
making  a  large  quantity  of  early 
fruit.  The  quality  has  still  an- 
other advantage  as  regards  this 
insect,  namely,  the  weevil  seems 
instinctively  to  feed  on  the 
squares  hi^er  up  the  plant  and 
thereby  very  often  allows  late- 
set  squares  to  make  bolls  on  the 
lowest  continuous-growing  fruit 
limbs.  The  continuous-growing  fruit-Hmb  type  is  shown  in  figures 
1,  2,  and  3.  The  short  or  determinate  (or  objectionable)  fruit-limb 
type  is  shown  in  figure  9.  The  latter  type  may  set  and  mature  two 
or  four  bolls  on  the  lowest  or  first  fruit  limbs,  whereas  the  continuous 
fruit  limbs  may  mature  from  six  to  eight  or  more. 

The  low  first  fruit  limbs  and  short  joints  and  the  continuous  fruit 
limbs  which  were  first  described  by  the  writer  in  ihe  press  in  Sep- 
tember, 1904,  and  later,  in  October,  1904,  in  a  bulletin,  as  a  guide  in 
seed  selection,  are  distinguishing  characters  of  early  rapid-fruiting 
cotton  plants.  By  these  characters  the  grower  can  distinguish  early 
and  rapid-fruiting  plant.s,  and  in  selecting  plants  for  seed  be  may 
select  them  at  any  time  after  fruiting  has  well  begun  or  may  delay 
selection  until  all  bolls  are  open. 
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\  third  parly.  rnpld-rrulttDS.  pro- 
t;pe  of  cotton  plant,  barlog  chaF- 
ilmilnr  to  those  shown  In  flgures  I 
(Leaves  remored.) 


A  medium-sized  loaf,  about  (> 


sped  to  its  features  as  uii  iudivi 
Its  (H;onoiiiic  fuiitiii-cs  m-o 
seed  and  lint,  tind  the  pro- 
duction of  these  in  tin- 
{Ii-catest  qiiiinlity  is  the  de- 
siit  of  tlio  gi'owcr.  Other 
feiilures  that  affwt  tin- 
(•cononiiri'hanictpi-s  arc  the 
size  of  tlie  hoH.  the  size  of 
he    leaf,    'ho   •^n-iiclui-c    of 
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inches  across  at  ripht  angles  to  the 
midrib,  is  as  large  as  a  leaf 
slionid  be  for  upland  soil. 
Larger  leaves  mean  too  great 
vegetative  vigor,  and  they  pre- 
vent in  large  plants  the  sun- 
light from  reaching  the  lowest 
bolls  and  ojxsning  them.  A 
still  smaller  leaf,  4  to  5  inches 
across  the  midrib,  is  shown 
in  figure  10.  This  is  n  de- 
sirable size  for  deep,  fertile 
iMiltom  soil,  wliere  still  less 
vegetative  growth  and  the 
admission  of  more  sunlight 
at  the  base  of  the  plant  an.'  de- 
sirable. An  undesirable  large 
leaf  is  shown  in  figtii-e  11. 

THE    INDIVIDUAL    COTTON 
PLANT  AHt)  ITS  PEOGENT. 

The  cotton  plant  in  seed  se- 
lection was  studied  with  re- 
;lual  and  not  oonsidei'cd  as  a  variety. 


'h< 


.„tnl. 


iniiroilurtlTF 

-<  Kimllar  lo 


jlOff-frultlQE,      UDPTO- 

plBDt,  with  cbarnc- 
BhowQ    IQ    flgnrea    4 
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uniformity  is  a  most  fortunate  fact,  since  it  enables  growers  to  ob- 
tain in  a  marked  degree  by 
one  seed  selection  the  quali- 
ties of  early  and  rapid  fruit- 
ing and  maturity  of  plants 
necessary  for  escaping  boll 
weevils.  Any  crossing  that 
may  vary  the  progeny  is  per- 
haps caused  entirely  by  in- 
sects and  is  of  little  or  no 
consequence  within  the  type 
in  general  farm  selection. 

In  this  work  some  hundreds 
of  plants  were  selecteil  and 
the  seed  of  each  mother  plant 
was  planted  separately  in  a 
single  row  of  one-fiftieth  of 
an  acre,  with  equal  spacing 
and  similar  treatment  for  all 
rows.  The  plants  in  each 
row  were  uniform  in  appear- 
ance. The  variation  in  the 
rows  mny  be  seen  in  figure  12,  which  shows  rows  differing  distinctly 
in  the  time  of  maturing.  In  like 
manner  the  rows  differed  in  the 
time  of  opening  their  ripened 
bolls  and  in  the  yield  of  seed  cot- 
ton, as  is  shown  by  the  one -half 
acre  of  rows  reported  upon  in 
Table  I,  page  12.  The  plant- 
ing was  done  between  April  10 
and  13,  and  the  first  picking 
took  place  on  September  7, 1906. 
^^^len  the  seeds  were  planted 
from  these  first-year  progeny 
rows  they  made  plants  of  the 
second  year  like  their  parents, 
thus  showing  that  the  plants 
continue  to  breed  true  to  their 
type. 

The  chara^cter  of  productive- 
ness of  fruit  in  the  parent  plant 
appeared  uniformly  in  the  sec- 
ond-year progeny.  The  seed  of 
plants  selected  for  short  joints 
and  early  maturity  of  the  plants  produced  like  characters  in  the 


Pio.  7.— A  fourth  lale.  slon-frultfng.  unpro- 
ducdve  iTpp  nf  i-i>ttOD  plunr.  with  cbnr- 
scters  similar  lo  those  shown  la  llKurea 
4.  B,  SDd  6,      (I^avr'i  removed.) 
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second-year  progeny.  The  progeny  of  plants  of  long-jointed,  slow- 
fruiting,  unproductive  types  was  also  uniform  in  likeness  to  the 
parents,  as  is  shown  in  figure  13.  The  plant  illustrated  is  two  genera- 
tions from  an  unproductive  mother  plant  and  grew  in  a  row  near 
and  is  of  the  same  age  as  the  plant  shown  in  figure  2,  which  is  a  short- 
jointed  productive  type.  The  latter  is  the  second  generation  from 
a  short-jointed  parent.  Hitherto  it  has  been  generally  believed  that 
soil  water  controlled  the  length  of  joint,  but  these  results  show  that 
heredity  mainly  controls,  and  that  where  water  affects  the  length  it 
affects  similarly  the  long-jointed  and  the  short-jointed  types  of 
plants.  The  first  and  second  progeny  resembled  the  seed  parent, 
whether  short  jointed  or  long  jointed.  Low  fruit  limbs  at  joints 
nearest  in  number  of  joints  to  tlie  seed-leaf  joint,  a  very  important 
quality,  appear  uniformly  in  the  progeny. 

Table  I. — Yield  of  progeny  rows  of  cotton  plants  in  selection  teats  covering 

one- fiftieth  of  an  acre  each. 


Number  of  row, 


39... 
4... 

37... 
8... 

10... 

21... 

32... 

67... 

65... 
100... 
124 .. . 
131.. 

88... 

98... 
129... 

62... 

55... 

47.. 

24... 
118.. 
135 . . 
103... 
127... 
H  L. 

17  L. 


Average 
height. 


l-led. 


Yield  at 

first 
picking. 


2i 

3 

3 

3J 

21 

3i 

3i 

3} 

2i 

31 

3 

3i 

4i 

4 

2i 

3 

2\ 

34 

3i 

4 

'Sk 
3i 
3} 
31 
3i 


Pounds. 
27f 
31 
28 
34 
32 
38 
32 
25 
SO 
26 
31 
26 
24 
26 
28 
27 
24 
83 
31 
29 
30 
37 
28 
22 
27 


Yield  at 

second 

picking. 


Pottfidf. 
6 
4 

^ 

5 
4 

6 

8 

11 

8 

10 

8 

14 

14 

15 

8i 

7 

i 

12 
5 

12 
9 
7 
9 

15 

18 


Yield  on  the  half  a<'re 
Yiel<i  to  the  acre 


Totol 
yield. 


Pomndit, 

38} 

85 

<9 
86 
39 
40 
86 
83 


40 
88 
41 

8U 

84 

Mi 

45 

86 

41 

89 

44 

87 

87 

40 


927 
1,854 


The  coiitiiiiioiis  <rr<)^vth  of  tlio  fruit  limbs,  also  an  important  qual- 
ity, is  uniformly  i)iTsent  in  the  i)r()duct  of  sueh  a  mother  or  seed 
plant.  This  uniformity  of  tninsmission  is  likewise  constant  as  re- 
gards such  qualities  as  the  len^h  of  staple,  size  of  boll,  number  of 
locks,  and  percentage  of  lint.  Each  of  these  features  costs  nothing 
in  itself,  yet  adds  profit  to  the  crop. 

The  number  of  locks  in  a  boll,  however,  does  not  alw^ays  appear  to 

be  the  same  as  in  the  parent   plants.     The  variation  from  five-lock 

bolls  in  the  parents  to  four-l(K-k  bolls  in  some  cases  in  the  progeny 

plants  may  be  due  to  seasonal  influences,  since  the  progeny  seed 
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may  the  followinf;  season  protluce  almost,  exclusively  five-look  bolLs. 
The  same  seasomil  variation  occurs  in  the  pen'enta{!:e  of  lint  to  seed. 
Tliese  .seasonal  variations,  however,  do  not  afTect  the  general  increase 
by  seed  st'lection  of  five-lock  bolls,  the  percentage  of  lint,  or  the 
t raiihiniissi(m  of  such  qualities  to  the  pn)geny. 

The  uniformity  of  progeny  in  resemblance  to  the  parent  has  been 
the  favoring  factor  in  the  introduction  of  the  large  number  of  va- 
rieties of  American  Upland  cotton,  many  of  which  have  no  merit  or 
excuse  for  having  been  produced,  the  feature  distinguishing  them 
fioni  other  varieties  being  often  Home  unimportant  detail  in  appear- 
juice  of  leaf  or  in  a  determinate  or  cluster  character  of  fruit  limb. 


The  uniform  transmission  of  characters  is  of  the  greatest  hnpor- 
lantv  to  the  general  cotton  grower,  because  it  assures  liim  that  by 
one  seed  selection  be  can  largely  increase  the  desirable  qualities  of 
his  cotton. 


THE  TYPE  RECOUHENDES  FOB  EARLY,  RAPID  FRUITING,  AND 
FOB  FBODUCTIVENESS  TO  ESCAPE  WEEVILS. 


Tfie  tyije  wanted  must  Ih"  clear  in  the  mind  of  the  gi-ower  in  order 
that  bo  may  recognize  the  most  jierfcct  plants  of  the  desii-ed  tyi>e 
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when  soarchin^  for  thoni  in  his  field  or  seed  patch.  From  the  descrip- 
tion previously  ^iven  of  the  distinguishing  characteristics  of  an 
early,  rapid-fruiting,  productive  cotton,  it  is  easy  to  state  the  type 
in  specific^  terms. 

(1)  The  first  fruit  limb  must  lx>  low,  not  higher  than  the  fifth  or 
sixth  joint  above  the  seed-leaf  joint. 

(2)  The  wood  or  primary  limbs  must  l)e  low,  and  it  is  desirable 
that  thev  should  not  exceed  four  in  numl>er.  The  first  limb  should 
not  be  higher  than  the  fifth  or  sixth  joint  above  the  seed-leaf  joint. 

(3)  The  joints  in  the  main  stem,  in  the  fruit  limbs,  and  in  the  pri- 
maiy  limbs  must  be  short,  not  exceeding  1  to  3  inches  in  the  lower 
part  of  the  plant. 

(4)  Fruit    limbs  should   grow   at   the   successive  joints   of  both 

the  nuiin  stem  and  the  wood 
limbs. 

(5)  Fruit  limbs  should  be 
continuous  in  growth  for 
ccmtinuous  fruiting  until  the 
plant  is  matured. 

((>)  The  largest  leaves 
should  not  be  wider  than  o 
or  G  inches  across  at  right 
angles  to  the  midrib. 

Other  qualities  which  do 
not  atfect  early  and  rapid 
fruiting,  but  which  add 
greatly  to  the  profits  of  the 
croj),  are  size  of  boll,  per- 
centage of  lint,  length  of 
liber,  and  storm  resistance. 

Picking  can  he  done  more 

rapidly  and  less  trash  will  be 

gathered     with     the     cotton 

s'hen  the  boll  is  large.  Large 

n«'  ^  ^^'    •r-'oHnnr  jj^  thiclc  and 

1.    /v'lr«  unsupported 


A    sliort.    doti'iTulimi"'    fruit    llinb    'vpc 
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111  as  possible. 
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The  fiber  should  not  be  less  ttian  an 
sufficient  for  general 
purposes.  For  spe- 
cial purposes  of  finer 
manufacture  longer 
fiber  is  required,  but 
the  quantity  called 
for  is  relatively  small 
as  compared  with  the 
total  requirement  for 
1-inch  staple.  Fiber 
much  shorter  than  1 
inch  can  be  and  is 
used;  but  were  there 
much  of  such  short 
staple  its  value  rela- 
tive to  that  of  1-inch 
staple  would  be  less 
than  is  ordinarily  the 
case. 

The    leaf    has    no 
market   value,  but  if 

e  than  (>  inches  across  at 


inch  long,  and  this  length  is 


plants  from  fruiting  at  the  .same  time, 


lype  of  CDttoD  plant, 

right  angles  to  the  midrib  in 
the  largest  leaves — 
it  prevents  the  dry- 
ing of  the  lower 
bolls  and,  where  the 
plant  is  large,  causes 
the  loss  of  bolls  by 
rotting. 

The  type  of  which 
the  foregoing  is  a 
description  is  shown 
in  figures  1,  2,  and  3. 
Asbe  fore  explained 
and  as  may  be  seen 
in  Table  I,  the  open- 
ing of  the  bolls  of 
one  plant  earlier 
than  those  of  an- 
other does  not  indi- 
cate superiority  in 
escaping  weevils. 
The  weevil  stops  all 

and  the  cotton  which  yields 


the  most  is  the  one  that  l)est  escapes  tlie  weevil,  regardless  of  the  date 
of  ojM'iiingr.    Jjarpe-boll  cottons  rarely  l>egin  to  oyien  as  early  as  some 


Fro.    12. — I'roKeny 


.sniiill-boli  collons.  llioiifrh  hoth  Itf^in  setting  fruit  at  the  same  time. 
But  notwithstanding  the  few  days"  dcluy  which  may  occur  in 
the  opening  of  the  large  bolls, 


hii'gi'-lx>ll   pi'ogeny  rows 

in     our    experiments    yielded 

more  cotton  tlian  thesmnll-boll 

curly-opening    progeny    rows. 

(Compare  rows  8  I.,  and  17  Tj 

wiih   iinvs  numbered   12!)  and 

■">.")  in  Tiiblf  I.)     Thi.s  point  as 

lo  the  opening  of  bolls  is  sjie- 

ciiiliy     cmphusized     and     ex- 

,)hiinc<l  l>e('aus(>  a  large  boll  is 

>■■>'■'■  <]esirahle  for  many  rea- 

'hull   a   smiiU-boU   cotton 

s   prf'f("-"cd   by   growers 

.i.l^..  -•       "ho  l)elief  was 

■■■   -    .. .  '"n  this  work 

"■'     •  >tng  of  bolls 

.-    .ariier  than 

■     "ties  was  of 

...   -ingweevils, 

■in-ningcot- 

■argebolls, 

the  grown 
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toyield  successfully  where  there  were  weevils.  Moreover,!!  was  thought 
that  the  simultaneous  setting  of  squares  on  different  cottons  should  be 
followed  by  the  simultaneous  opening  of  their  bolls.  A  similar  belief 
equally  erroneous  would  be  that  cottons  setting  squares  at  the  same 
tune  should  have  bolls  of  the  same  size,  shape,  etc.  The  most  success- 
ful escape  from  weevils  is  indicated  by  yield  and  not  by  the  date  of 
the  first  open  boll  or  by  greater  yield  at  the  first  picking,  and  large- 
boll  cottons  have  been  bred  in  this  work  to  fruit  early  and  rapidly  and 
to  escape  weevil  damage  as  successfully  as  any  small-boll  cotton  that 
opens  all  its  bolls  ten  days  or  two  weeks  earlier. 

SEED  SELECTION  FOE  EABLT,  EAPID  FBTJITING,  AND  FOB 
PEODUCTIVENESS  TO  ESCAPE  WEEVILS. 

Seed  selection  is  generally  believed  to  be  a  long  process,  one  where 
a  little  progress  toward  improvement  is  made  each  year  and  in  the 
course  of  several  years  the  desired  result  may  be  obtained.  This 
breeding  work  with  cotton  has  shown  that  in  the  first  selection  from 
the  right  type  of  plants  a  marked  increase  can  be  secured  in  early 
fruiting,  rapid  fruiting,  and  productiveness,  combined  with  good- 
sized  bolls,  a  good  average  percentage  of  lint,  apd  a  good  length  of 
staple.  If  growers  wish  to  develop  such  qualities  or  to  maintain 
them  in  a  cotton  they  can  do  so  by  pursuing  the  method  of  seed  selec- 
tion here  recommended.  They  can  by  one  year's  selection  largely 
increase  tl\^  early,  rapid-fruiting  qualities  in  a  cotton  and  obtain  a 
crop  that  will  successfully  escape  serious  weevil  damage. 

For  the  best  results  a  grower  should  make  his  selections  from  a 
cotton  that  conforms  nearest  to  the  type  for  boll-weevil  conditions. 
There  are  many  varieties  that  are  far  from  this  type,  and  to  begin 
selection  from  them  would  be  a  decided  disadvantage.  Texas  grow- 
ers prefer  a  large-boll  cotton,  50  to  GO  boils  to  a  pound.  The  bolls 
of  many  varieties  are  so  small  that  it  takes  90  of  them  to  yield  a 
pound  of  cotton  (fig.  IG)  and  picking  is  necessarily  slow. 

There  is  a  disposition  on  the  part  of  many  growers  to  judge  the 
yielding  quality  by  the  eye  when  all  the  bolls  are  open.  This  practice 
is  extremely  deceptive  with  a  small-boll  small-leaf  cotton  as  compared 
with  a  large-boll  medium-leaf  cotton.  The  latter  shows  less  bolls  than 
it  really  has  because  of  its  larger  leaf,  and  it  may  have  fewer  bolls  but 
exceed  the  yield  of  the  smaller  boll  cotton.  Only  with  scales  can  a 
considerable  difference  in  yield  be  determined. 

After  all  bolls  are  open,  the  stalks  of  the  type  are  selected  and  all 
the  largest  bolls  around  the  center  of  the  stalk  should  be  picked  for 
seed.  All  bolls  at  the  top  and  ends  of  the  limb,  whether  open  or  not, 
may  be  rejected — perhaps  about  one-third  of  all  the  bolls — only  about 
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two-thirds  being  picked.     Around  the  center  of 
perfectly  matured  and  largest  bolls  are  gj-own, 


the  plant  the  most 
and  their  seeds  are 
heavy,  well  devel- 
oped, and  well  ma- 
tured. In  reject- 
ing the  smaller 
and  defective  bolls 
all  weak  and  light 
seeds  are  excluded, 
^\Tiere  growers 
plant  seed  from 
the  Gxst  picking 
of  all  bolls  with- 
out any  selection 
as  to  either  plants 
or  bolls,  they  get 
seed  from  all  kinds 
of  stalks  and  bolR 
and  get  heavy  and 
light  seed,  making 

an  average  grade  of  s('e<I  and  an  average  yield, 

(iiowers  generally  cnnsidcfseedselectioiiiiheavy  task, and  it  would 

be  soif  ciiOTigh  we<l 

were    carefully    se- 
lected   to    plant    a 

grower's      entire 

croi).   Imt   selection 

on     a     large    scale 

is    iiiniecessary,     -V 

grower    cultivating 

SO  aei-ew   of  colloii 

and       planting      1 

bushel    of   sml    I. 
1,0   a<-re,   -M-l.    i^ 


soil  or  fer- 
' '  Dounds  of 
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fteed,  and  bv  picking  only  two-tliirds  of  the  crop  for  seed  the  yield 
would  l>e  .533  pounds,  or  18  bushels  of  planting  seed  to  the  acre. 

A  seed  patch  of  only  3  acres  would  make  54  bushels,  or  4  bushels  , 
more  than  enough  to  plant  a  grower's  SO  acres  of  general  crop.  To 
search  carefully  for  enough  type  plants  to  plant  the  3-acre  seed 
patch  is  a  small  task.  One  peck  of  seed  to  the  acre  is  enough,  and 
H  pounds,  or  3  pecks  of  seed,  represent  36  pounds  of  seed  cotton  to 
be  picked  from  type  plants.  Should  the  type  plants  yield  one-fifth 
or  one-fourth  pound  each,  it  would  mean  finding  and  picking  180 


or  144  type  plants.  The  first  year's  selection  of  the  200  type  plants 
could  be  made  from  the  general  crop,  and  selections  after  the  first 
year  would  be  from  the  3-acre  seed  patch.  After  selecting  and  pick- 
ing enough  type  plants  to  plant  the  seed  patch,  two-thirds  of  the 
remainder  is  picked  to  plant  the  general  crop.  Should  a  gi-ower 
cultivate  100  acres  a  O-acre  seed  patch  would  be  needed. 

In  general  seed  selection  the  plants  may  be  selected  and  picked 
together  and  not  kept  and  planted  separately,  but  where  the  grower 
is  disposed  to  give  the  necessary  time  and  care  to  the  matter  the 
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seed  of  each  of  the  200  or  300  typo  plants  may  be  planted  in  sepa- 
rate rows  to  determine  througli  the  proo^eny  the  individual  plant 
that  has  the  greatest  producing  power.  In  this  case  the  seed  patch  is 
not  planted  until  the  second  year,  and  it  is  then  planted  with  the  seed 
of  the  row  that  produced  the  most  cotton.  The  producing  power  of 
the  mother  plants  varies,  as  sliown  in  llie  yield  of  progeny  rows  in 
Table  I,  but  growers  will  get  increased  earliness  and  productiveness 
by  one  selection  of  seed  plants  without  growing  them  separately. 
Owing  to  the  details  and  care  involved  in  determining  the  producing 
power  of  individual  plants  and  in  breeding  for  longer  staple,  finer 
quality,  and  high  percentage  of  lint,  on  the  other  hand,  such  work 
is  specialized  and  is  more  within  the  province  of  the  breeder  than  of 
the  general  grower. 

The  usual  description  of  planting  seed  offered  for  sale  is  the  seller's 
assertion  that  the  cotton  made  three  bales  or  more  per  acre  and 
that  it  is  the  best  cotton  on  earth.  Usually  the  seller's  qualifications 
for  judging  cotton  and  his  financial  standing  are  unknown  to  the 
buyer.  Many  cotton  growers  have  become  skeptical  of  so-called 
improved  seed,  doubtless  because  of  purchases  from  such  sources. 
Wliere  the  grower  finds  it  convenient  to  buy  seed  to  plant  his  seed 
patch  he  should  require  the  seller  to  state  the  qualities  of  the  cotton 
in  the  terms  of  the  type. 

The  size  or  diameter  of  boll  in  type  or  parent  plants  is  easily  meas- 
ured by  a  caliper  rule.  A  very  sharp  pointed  boll  is  objectionable  in 
picking,  and  a  very  round  boll  contains  less  cotton  than  an  elongated 
boll  of  the  same  diameter.  The  height  of  the  first  fruit  limb  above 
the  seed  leaf  joint  and  the  fact  that  the  fruit  limbs  are  continuous  in 
growth  should  be  determined ;  also  the  length  of  joints  of  the  fruit 
limbs  and  main  stem  and  all  other  features  s])ecified  in  the  type  for 
early,  rapid  fruiting  and  productiveness. 

Most  of  the  long-staple  varieties  of  U])land  cotton  have  been  devel- 
oped for  length  of  staple,  and  little  attention  has  been  given  to  early 
»nd  rapid  fruiting  or  to  increasing  the  percentage  of  lint,  but  each 
•f  tb'^-"  r-nnlifios  nov  h'^  increased  in  long-staple  cottons  by  seed 
^o'or.t  .        i      .,  ...K  *]iot  hi  -    '^^'»s(»  qualities  most  highly 

' •"»"^    *K/^iif  through  non- 

•     yuroiuxi,  the  planting 

^*--  ■       mmnfiire,  disBESed, 

^e  crossing 
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seed  accounts  for  the  common  complaint  among  growers  that  even 
seed  that  is  very  productive  for  the  first  few  seasons  soon  declines. 

EAELY  AND  EAFID  FBUITINO  MEASUEED  BY  THE  YIELD  OF  THE 
SELECTIONS  IN  THE  BOLL-WEEVIL  DISTEICT. 

After  the  type  for  early  and  rapid  fruiting  was  determined  in  1904, 
many  individual  plants  conforming  to  this  type  were  selected  from  a 
common  Texas  cotton,  the  name  and  history  of  which  could  not  be 
learned.  Its  earliness  and  productiveness  were  above  the  average. 
Dr.  J.  H.  Wilson,  of  Quanah,  Tex.,  secured  the  seed  in  compliance 
with  the  request  of  the  writer  for  a  supply  of  seed  of  common  Texas 
cotton.  The  results  with  a  half  acre  of  progeny  rows  planted  with 
seed  of  parent  plants  are  reported  in  Table  I.  The  average  yield  to 
the  acre  of  the  ,progeny  rows  was  1,854  pounds,  while  the  yield  of 
Quanah  common  seed  was  1,630  pounds.  The  gain  in  yield  per  acre 
was  therefore  224  pounds. 

The  seed  of  the  best  yielding  progeny  rows  was  planted  in  1907,  and 
the  plants  were  true  to  the  type  and  characters  of  the  parent  progeny 
rows  and  to  the  original  parent  plant  of  each.  The  selections  included 
parent  plants  of  small,  medium,  and  large  boll  types.  Early,  rapid- 
fruiting  defoliate  strains  with  medium  bolls  and  early,  rapid-fruiting 
nondefoliate  strains  with  large  bolls  have  been  developed  in  this 
breeding  work.  Cottons  for  best  results  on  very  different  soils  and 
climates  must  be  bred  and  developed  on  soil  typical  of  the  region 
where  they  are  to  be  grown. 

EAELY-MATUEING  DEFOLIATE  COTTON. 

In  this  work  of  breeding  early  cottons  some  strains  matured  their 
plants  extremely  early  and  shed  their  foliage  a  considerable  time 
before  frost.  Two  strains  of  this  character,  defoliates,  are  exhibited 
in  figure  12.  See  also  Table  I,  Nos.  65,  129,  39,  and  55.  These  cot- 
tons deprive  weevils  of  food  and  places  for  propagation  and  under 
certain  conditions  reduce  the  number  of  weevils  at  the  latter  end 
of  the  growing  season  which  will  go  into  hibernation  and  appear  the 
next  season. 

This  character  at  first  seemed  to  offer  useful  possibilities  in  this 
respect,  but  in  order  for  it  to  be  effective  the  time  between  the 
maturity  of  the  plants  and  the  first  frost  must  be  sufficient  to  de- 
crease the  number  of  weevils  by  starvation  and  to  prevent  their 
propagation.  The  length  of  the  growing  season  is  not  the  same 
throughout  the  cotton  belt  or  in  the  same  place  in  all  seasons,  and 
therefore  the  period  of  fruiting  of  this  cotton  would  of  necessity 
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have  to  be  shorter  in  some  sections  or  seasons  than  in  others.  Fur- 
thermore, such  cottons,  to  be  effective  as  regards  the  weevil,  must 
have  a  limited  period  for  making  fruit,  and  as  the  seasons  are  not 
of  the  same  length  in  different  parts  of  the  cotton  belt  and  as  cli- 
matic conditions  prevent  the  weevils  from  being  as  numerous  in  some 
years  as  in  others  it  is  the  conclusion  of  the  writer,  after  developing 
and  growing  cottons  of  short  and  of  long  fruiting  periods,  that  a  cot- 
ton with  a  short  fruiting  period  will  not  yield-any  more  when  weevils 
are  numerous  and  Avill  yield  less  when  Aveevils  are  not  numerous  than 
a  cotton  with  a  longer  fruiting  period.  Were  there  no  wintcfr  season 
in  the  American  cotton  district  to  reduce  the  weevils,  these  veiy 
early  maturing  defoliate  cottons  would  perhaps  he  of  essential  irajwr- 
tance  in  reducing  them. 

Variation  in  rainfall  and  the  occurrence  of  drought,  high  heat,  a 
late  spring,  and  early  frost,  together  with  irregular  and  indifferent 
planting  and  cultivation,  are  conditions  that  largely  affect  the  crop. 
A  cotton  plant  to  yield  a  maximum  amount  under  such  varying  con- 
ditions must  not  have  a  short  and  fixed  fruiting  period,  but  must 
begin  fruiting  early  in  the  season  of  growth  and  must  fruit  rapidly 
and  continue  to  set  fruit  until  its  growth  and  fruiting  are  brought  to 
a  close,  as  they  will  be  when  the  weather  conditions  and  length  of 
season  are  normal  bv  its  inherent  tendencv  to  mature  under  the  influ- 
ence  of  its  strong  reproductive  process  acting  upon  the  vegetative 
process  and  also  by  the  influence  of  high  heat  and  decreasing  moisture. 
This  early,  rapid-fruiting  cotton  when  planted  early  comes  to  some 
degre(»  of  maturity  every  season,  but  the  degree  of  maturity  varies 
with  the  time  of  planting  and  the  climatic  conditions  that  prevail 
toward  the  dose*  of  the  growing  season.  It  deprives  the  weevil  under 
normal  conditions  of  both  food  and  squares  to  some  extent  and  yet 
makes  a  maximum  yield  under  the  varying  conditions.  The  early, 
rapid-fruiting,  defoliate  cotton  yielded  as  much  in  1907  when  weevils 
were  very  numerous  as  the  early,  rapid-fruiting,  nondefoliate  or  per- 
sistent fruiting  cotton,  but  the  latter  yielded  more  in  1906  when 
weevils  were*  not  so  nunnM-ous.  The  early-maturing  defoliates  Nos. 
oJ),  iu),  l'2\K  and  ^hi  grew  smaller,  as  may  be  seen  in  Table  I,  and 
yielded  well,  but  produced  less  in  V.)Oi\  than  those  progeny  rows  that 
were  a  little  later  in  maturing.  The  latter  never  completely  defoliate, 
but  tliev  j)ractically  stop  growing  and  making  squares  before  frost 
when  i)lante(l  early  on  ui)land  at  the  place  where  developed,  College 
Station,  Tex.  The  indiiferent  planting  and  cultivation  practiced 
on  many  farms  would  be  more  harmful  to  short-fruiting  cotton  than 
to  longer  fruiting  cotton.  The  long- fruiting  period  of  the  cotton 
plant  is  the  factor  that  has  for  all  time  enabled  every  degree  of  poor 
farming  to  j)roduce  cotton. 
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RESTEAININO  RANK  VEGETATIVE  GEOWTH  BY  SEED  SELECTIOIT. 

On  rich  bottom  land,  growers  have  trouble  on  account  of  their  cot- 
tons growing  too  rank  or  large.  The  lower  bolls  rot  more  or  less  and 
the  plants  grow  out  of  all  proportion  to  their  yield.  Seed  selection 
was  made  to  determine  what  could  be  done  to  restrain  the  size  of 
plants.  The  selections  were  made  in  the  King  and  Jones  varieties 
and  in  an  unknown  variety.  These  cottons  were  growing  on  very  rich 
river  bottom  land  and  the  stalks  were  7  to  9  feet  tall.  By  careful 
search  small  plants  were  found  of  the  King  and  Jones  varieties,  from 
2^  to  3  feet  in  height  and  very  full  of  open  bolls.  In  the  unknown 
variety  there  was  very  little  difference  in  the  height  of  the  plants  and 
no  very  small  plants  could  be  found. 

Seeds  were  taken  from  the  very  small  and  from  the  large  plants 
and  in  the  following  spring  they  were  planted  on  bottom  land  and 
on  hill  land.  The  stand  on  the  bottom  land  was  destroyed  by 
unfavorable  weather,  but  the  planting  on  the  hill  land  or  upland 
grew  and  exhibited  the  characters  of  the  parents.  The  progeny  of 
the  small  King  plants  grew  to  be  2  feet  tall.  The  progeny  of  the 
large  King  plants  grew  to  3}  feet  tall.  The  progeny  of  the  Jones 
variety  from  small  plants  grew  to  2J  feet  tall  and  from  large  plants 
to  3]  feet.  The  progeny  of  the  unknown  variety,  in  which  no  small 
plants  were  found,  exhibited  little  difference  in  height.  This  lack 
of  difference  in  the  height  of  the  progeny  was  in  conformity  with  the 
parents  of  the  unknown  variety.  In  the  King  and  Jones  varieties  the 
small  progeny  plants  were  more  fruitful  than  the  large  ones.  The 
latter  had  very  long  joints. 

These  differences  in  the  progenies  would  undoubtedly  have  been 
greater  if  the  plants  had  grown  on  bottom  land.  The  conditions 
there  would  have  favored  and  continued  the  strong  vegetative  growth 
of  the  large  plants. 

Growers  may  by  seed  selection  limit  the  size  of  their  plants  either 
on  bottom  land  or  upland,  and  in  doing  so  make  them  more  fruitful. 
The  selection  must  be  from  very  small  and  fruitful  plants. 

GEOSSING  OE  HYBEIDIZING. 

Crossing  is  not  difficult,  though  it  is  sometimes  so  regarded.  Some 
growers  have  thought  crossing  to  lx»  the  first  essential  to  the  improve- 
ment of  the  economic  qualities  of  a  staple  crop,  such  as  cotton.  Cross- 
ing one  plant  with  another  is  accomplished  by  simply  transferring 
pollen  of  the  flower  of  one  plant  to  the  receptive  stigma  of  the  flower 
of  another  plant  after  having  first  removed  the  pollen  of  the  latter,  if 
a  self- fertile  flower,  to  prevent  its  fertilizing  the  stigma.  The  flower 
is  then  covered  to  prevent  fertilization  from  other  sources.     Cross- 
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ing  is  practiced  when  it  is  desirable  to  add  one  quality  or  charac- 
ter of  the  plant  of  one  variety  to  another  or  to  make  a  new  type  with 
new  combinations  of  chai;acters  or  to  increase  vigor  and  productive- 
ness. In  the  Upland  cotton  plant,  where  early  and  rapid  fruiting 
and  productiveness  are  wanted  to  escape  the  weevil,  the  grower  need 
not  concern  himself  with  crossing.  These  qualities  can  be  had  by 
pursuing  the  method  of  seed  selection  described  in  this  bulletin. 
The  desired  qualities  in  marked  degree  can  be  secured  in  one  selec- 
tion. If  all  the  cotton  growers  in  the  South  would  follow  this 
method  of  seed  selection  the  increased  yield  of  American  cotton 
would  l>e  10,  and  more  likely  20,  per  cent. 

TEEATMENT  TO  INSUEE  A  STAND  OF  EABLY-PLANTEB  COTTON. 

Next  in  importance  to  early  and  rapid  fruiting  seed  to  escape 
weevil  damage  are  early  planting  and  an  early  stand.  Every  day 
of  delay  in  planting  after  the  earliest  possible  time  to  plant  lessens 
the  yield,  especially  in  years  when  weevils  are- present  in  great  num- 
bers. The  reduced  cotton  crop  in  Texas  in  1907  was  mainly  due  to 
failure  and  repeated  failure  to  get  or  to  keep  a  stand  of  cotton.  The 
final  planting  that  made  the  crop  in  a  large  part  of  the  State  was  so 
late  that  the  plants  had  but  little  time  in  which  to  make  fruit  before 
the  weevils,  which  were  favored  by  a  very  mild  winter,  became  too 
numerous  for  the  plants  to  fruit  longer.  Had  growers  succeeded  in 
getting  and  keeping  an  early  stand,  a  normal  yield  would  undoubtedly 
have  been  obtained.  The  growers  sustained  a  loss  in  the  yield  and  a 
loss  in  replanting,  besides  paying  the  increased  cost  of  cleaning  the 
soil,  which  l)ecame  very  foul  from  delay  of  cultivation  while  waiting 
for  seed  to  germinate  a  second  and,  in  some  localities,  even  a  third 
time. 

An  early  stand  is  so  essential  to  a  full  crop  and  low  cost  of  pro- 
duction that  growers  need  to  begin  preparing  the  seed  bed  as  soon  as 
picking  is  finished  in  the  autumn.  As  winter  rain  is  not  always  cer- 
tain in  Te^^as  earh-  b'^dding  is  advisable  in  order  that  if  there  be  any 
T-Tii  *^  -i'  .  .'^-'^  -.  •'  ho  seed  beds,  wliich  is  (me  essential  in  getting 
*<       .  V-'--  ,     •»  sta»"'        '^'^curing  pn  ^arly  stand,  however,  is 

''1-      -V-  -'^  ••  unce  '•>^-       ^t  is  only  certain  when 

...  ,.  ^f.>  ^»*^»'''''^'*  *he  conditions 

I  ^in  and  cold 
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ing  work,  and  as  a  result  it  is  confidently  believed  that  there  need  be 
no  uncertainty  in  any  season  in  either  getting  or  keeping  a  stand  in 
early  planting.  Growers  are  urged  to  follow  the  suggestions  and 
practice  the  method  of  planting  shown  to  be  the  best  by  experiments. 
This  course  will  assure  a  stand,  which  is  essential  to  escape  weevils 
and  bollworms  and  to  make  a  full  yield. 

FAILUBE    OF    EABLY-PLANTED    SEED    TO    COHE    T7P    CAUSED   BY 

DEEP  COVEBINO. 

In  the  investigations  referred  to  it  was  found  that  when  good  seed 
planted  early  failed  to  come  up  the  failure  was  due  to  the  depth  of 
planting  or  to  covering  the  seed  too  deeply.  When  early-planted  seeds 
were  covered  more  than  an  inch  and  rain  and  cold — ^not  frost — fol- 
lowed, they  failed  to  come  up,  although  in  some  instances  they  had 
germinated,  but  when  good  seeds  were  planted  early  and  covered  very 
shallow,  less  than  an  inch,  the  stand  came  and  remained  regardless  of 
rain  and  cold  weather  after  planting. 

Shallow  covering  is  absolutely  essential  when  planting  is  done  very 
early,  and  the  depth  of  covering  should  be  less  than  an  inch.  Seeds 
planted  shallow  and  covered  less  than  an  inch  are  warmed  by  the  sun, 
and  the  air  takes  away  surplus  soil  water,  whereas  when  covered 
deeply  they  are  not  warmed  by  the  limited  heat  of  the  sun  of  the  early 
season  and  a  rainfall  followed  by  cold  destroys  them.  The  seed  must 
1)0  sea  reel V  covered. 

COTTON  DYING  AFTER  COMING  UP. 

The  weather  immediately  following  early  planting  may  not  be  too 
cold  and  wet  for  the  stand  to  come  up  when  the  seeds  are  planted  the 
ordinary  way  and  covered  deeply,  but  cotton  often  dies  after  coming 
up,  especially  when  the  weather  is  wet  and  cold.  This  appears  to 
})e  due  chiefly  to  the  fact  that  the  young  plants  have  largely  ex- 
hausted themselves  in  coming  through  the  deep  covering. 

^Vhen  the  soil  is  not  warm,  more  time  is  required  for  the  young 
plants  to  come  through  the  covering  of  earth,  and  the  delay  and 
extra  energy  that  they  have  to  expend  in  coming  through  the  heavy 
covering  exhausts  them,  they  are  more  subject  to  damping-off,  and 
in  cold  weather  they  frequently  die.  ^Vhen  the  seeds  are  lightly  cov- 
ered and  planted  in  the  right  way  little  time  or  energy  is  consumed 
by  the  plants  in  coming  up.     They  are  virtually  up  all  the  time. 

A  stand  of  early-planted  cotton  may  be  lost  by  long-continued 
unfavorable  weather  conditions.  In  such  a  case  the  stand  can  be 
strengthened  and  maintained  by  shallow  cultivation  of  the  beds 
while  the  cotton  is  coming  up  and  by  frequent  cultivation  thereafter 
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if  the  moisture  or  rainfall  permits.  This  treatment  when  it  can  be 
given  dries  and  opens  the  soil,  admits  air  and  warmth,  and  aids  the 
cotton  in  its  resisting  power  and  in  growth  until  the  weather  condi- 
tions become  more  favorable.  A  light  wood-frame  side  harrow, 
weighing  not  over  35  pounds,  with  either  "  duck  foot "  or  plain 
harrow  steel  teeth,  is  the  best  tool. 

"WTien  the  seeds  are  planted  in  a  sweep  furrow  the  stand  of  young 
cotton  is  often  lost  in  a  wet,  cold  spring  on  account  of  the  lack  of 
drainage.     This  is  especially  true  in  sandy  soils. 

SOME  EXPERIMENTS  AND  OBSEBVATIONS. 

On  March  20,  1900,  20  acres  were  planted  with  nearly  a  bushel  of 
seed  to  the  acre,  the  seed  being  covered  with  about  2  inches  of  soil. 
As  the  soil  was  warm  germination  began  very  promptly,  but  a 
moderately  heavy  rainfall,  followed  by  a  few  days  of  cold  weather, 
destroved  all  the  seed  in  the  soil. 

On  April  10,  1000,  these  20  acres  were  replanted  at  the  rate  of  1 
peck  to  the  acre,  the  seed  being  covered  from  one-half  to  three- 
fourths  of  an  inch,  and  at  the  same  time  0  acres  were  planted  and 
the  seed  covered  about  2  inches.  A  stand  was  obtained  on  the  20 
acres  where  the  seed  was  lightly  covered,  while  not  so  good  a  stand 
came  on  the  0  acres,  but  no  cold,  wet  weather  followed  these  plantings 
to  affect  the  sec<l  which  was  covered  2  inches. 

The  month  of  April,  1907,  was  (colder  than  March,  and  in  the  first 
week  of  April  20  acres  were  phinted  at  the  i^ate  of  4  pounds  of  seed 
to  the  aero.  A  good  planter  was  used,  and  the  covering  was  not  over 
three- fouiths  of  an  inch  in  depth.  All  the  seed  came  up  and  lived. 
In  190G,  some  of  this  land  was  in  sorghum,  some  in  corn,  and  some 
in  cotton.  The  roughest  of  the  land  was  the  corn  land,  and  because 
of  its  open  nature,  due  to  stalks  and  gi-ass  and  the  absence  of  winter 
rains,  some  of  the  young  cotton  phints  died,  their  roots  not  being  able 
to  come  in  contact  with  fiiin  soil.  Where  the  seed  bed  was  firm  none 
of  the  plants  died.  This  experience  shows  the  importance  of  a  firm 
seed  bed. 

On  I]  acres  of  land  selected  i^eeds  were  hand-dropped  in  1907,  one 
seed  cverv  ']  ftM't,  and  scarcely  covcTcd.  All  the  seeds  came  up  ex- 
cept where  occasionally  a  seed  was  covered  too  deeply.  This  planting 
on  Aj^ril  12  was  followed  by  two  weeks  of  cold  and  rain  that  would 
have  prevented  deeper  covennl  seed  from  coming  up. 

Thei'c  is  generally  more  moisture  in  the  soil  to  germinate  and 
brin<r  nj)  early-planted  sc(m1  than  there  is  later  in  the  s^ltson,  and 
there  would  always  be  sullicient  moisture  to  bring  up  the  early- 
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planted  seed  if  the  soil  or  beds  were  harrowed  so  as  to  hold  moisture 
and  destroy  weeds  and  grass  till  planting  time. 

Very  little  warmth  is  required  to  germinate  early-planted  seed  that 
is  lightly  covered. 

^Aliere  the  seed  bed  is  not  firm  it  is  practically  impossible  to  cover 
early-planted  seed  to  the  right  depth.  It  is  also  practically  im- 
possible to  cover  early-planted  seed  to  the  right  depth  when  the 
covering  is  done  with  small  plows  on  the  planter  unless  they  are  so 
constructed  as  to  prevent  them  from  going  too  deep,  an  almost  im- 
possible thing  to  do,  especially  on  a  one-horse  planter. 

For  growers  to  carry  out  successfully  these  suggestions  as  to  shal- 
low covering  and  keeping  a  stand  in  early  planting,  three  things  are 
necessary : 

( 1 )  The  seed  bed  must  be  firm  and  clean. 

(2)  The  soil  of  the  beds  must  be  hdrrowed  before  planting  and 
cultivated  shallow  while  the  seeds  are  coming  up,  if  necessary,  and 
as  often  thereafter  as  moisture  permits. 

(3)  The  planter  usfed  must  be  of  the  right  type. 

It  Ls  necessary  to  have  a  gauge  wheel  in  the  rear  of  the  planter 
to  regulate  the  depth  of  planting  and  to  press  the  seed  into  direct 
contact  with  the  firm  undersoil,  so  that  the  soil  moisture  can  enter 
the  seed. 

All  planting  seeds  should  be  as  free  from  lint  as  it  is  possible  to 
gin  them.  They  can  then  come  in  contact  with  the  soil  and  readily 
absorb  moisture  and  will  germinate  more  quickly. 

These  results  are  given  for  early  planting  only  and  in  rainy  dis- 
tricts. Late  planting  is  not  to  be  considered  in  weevil  districts  and 
is  therefore  not  discussed. 

Seed  planted  early  escapes  the  heavy  packing  rains  that  come  later 
in  the  season,  and  when  the  planting  is  rightly  done  a  stand  4s  more 
certain  than  from  late-planted  seed. 

An  early  stand  of  cotton  is  so  important  where  boll  weevils  and 
bollworms  are  present  that  a  cotton  grower  can  not  afford  to  neglect 
anything  that  will  aid  him  in  securing  and  maintaining  an  early 
stand. 

SUMMAEY. 

Productive  cotton  is  important  regardless  of  the  weevil,  but  under 
weevil  conditions  the  planting  of  early,  rapid-fruiting,  productive 
cotton  is  imperative  for  the  making  of  a  profitable  crop.  The  method 
of  seed  selection  recommended  may  be  followed  by  growers  outside 
of  the  weevil  district  as  well  as  by  those  within  the  infested  territory. 
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By  applying  this  method  in  selection,  slow-growing  and  unfruitful 
plants  are  eliminated  and  the  selected  seed  will  produce  an  increased 
yield  of  seed  cotton,  an  increased  proportion  of  lint  to  seed,  and  a 
better  quality  of  lint  or  fil)er. 

The  cost  to  the  cotton  gi'ower  to  make  a  general  seed  selection  and 
propagate  enough  seed  in  a  patch  to  plant  100  acres  of  general  crop 
will  not  exceed  $5. 

While  growei-s  are  able  to  improve  their  own  cotton  by  applying 
the  method  of  seed  selection  descril)ed  in  these  pages,  yet  the  recom- 
mendation is  made  that  they  secure  seed  from  breeders  or  from  other 
sources  whenever  seed  superior  to  their  own  can  be  obtained. 

Early  planting  is  essential  to  the  making  of  a  full  crop  under  boD- 
weevil  conditions,  and  the  treatment  recommended  for  insuring  a 
stand  does  not  require  any  extra  expense.  By  planting  the  seed  very 
shallow,  less  than  an  inch,  cm  a  firm  seed  bed,  an  early  stand  can  be 
secured  and  maintained. 
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PROGRESS  IN  LEGUME  INOCULATION. 


INTEODUCTION. 

The  peculiar  value  of  legumes  for  maintaining  and  increasing  the 
fertility  of  soils^s  due  to  certain  bacteria  which  develop  nodules  upon 
the  roots  of  leguminous  plants  and  which  have  the  unique  power  of 
rendering  the  free  nitrogen  of  the  atmosphere  available  for  plant 
growth.  Without  these  bacteria/ legumes,  like  other  crops,  exhaust 
the  soil  of  its  combined  nitrogen.  In  many  regions  certain  types  of 
these  important  bacteria  are  abundant  in  the  soil;  in  other  localities 
they  must  be  imported,  either  by  distributing  soil  from  a  field  where 
they  are  known  to  be  present  or  by  using  pure  cultures  of  the  proper 
organisms  grown  under  artificial  conditions.  The  old  method  of 
iinpoi*ting  the  bacteria  by  distributing  soil  from  fields  containing 
them  is  not  only  expensive  but  there  is  very  great  danger  of  spreading 
weeds  and  destructive  crop  diseases  as  well  as  the  desirable  bacteria. 
Under  modern  conditions,  therefore,  it  is  wisest  to  depend  chiefly 
upon  the  intelligent  manipulation  of  p^ire  cultures  for  inoculating 
leguminous  crops. 

THE   USE   OF   PUEE    CULTURES   OF   NITROGEN-GATHERING 

BACTERIA. 

Recent  improvements  in  the  methods  of  preparing  and  distributing 
pure  cultures  for  inoculating  leguminous  crops  have  obviated  many 
of  the  difficulties  previously  experienced  in  their  use.  The  directions 
for  handling  by  the  planter  have  been  simplified  and  adaptations 
liave  been  made  to  meet  varying  conditions  of  field  and  plat  experi- 
ments. The  directions  accompanying  the  cultures  distributed  under 
the  present  plan  may  be  summarized  as  follow^s: 

For  cuUures  that  are  to  be  increased  by  the  planter,  in  one  gallon  of  clean 
water,  boile<l  and  cooled,  is  dissolved  a  small  quantity  of  sugar  and  the  tablet 
which  is  supplied  with  the  small  bottle  of  culture.  The  liquid  culture  in  this 
small  bottle  is  poured  into  the  gallon  of  solution  and  the  mixture  is  allowed 
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to  develop  for  twenty-four  hours  at  a  temi>erature  of  about  70*  F.,  and  is  then 
ready  for  use."  The  seed  should  be  thoroughly  moistened  with  this  culture, 
without  being  soaked,  and  should  then  be  si)read  out  to  dry  in  a  clean,  shady 
place.  It  is  an  advantage,  though  not  an  absolute  necessity,  to  dry  Immediately 
by  mixing  with  the  moist  seed  a  small  quantity  of  dry,  sifted  earth.  Planting 
should  follow  as  soon  as  practicable,  using  the  stinie  methods  as  for  untreated 
seed. 

It  is  sometimes  desirable  to  treat  the  soil  direct  instead  of  treating 
the  seed.  The  solution  is  then  mixed  with  enough  dry  soil  (prefer- 
ably from  the  field  to  be  inoculated)  so  that  it  will  just  moisten  the 
soil.  This  treated  soil  is  a^ain  mixed  thoroughly  with  a  larger 
quantity  of  soil — say,  half  a  wagonload  for  an  acre.  The  inoculated 
soil  is  then  distributed  evenly  ovei*  the  prepared  ground  and  should 
be  harrowed  in  at  once  to  avoid  exposure  to  sunlight. 

In  special  cases  the  amount  of  culture  supplied  is  largely  increased, 
and  this  is  to  be  used  immediately  instead  of  waiting  twenty-four 
hours  for  development.  If  the  (juantity  of  seed  to  be  treated  does 
not  exceed  12  to  15  pounds  the  user  has  simply  to  open  the  bottle 
at  once  and  pour  the  contents  upon  the  seed.  If  more  liquid  is  needed 
to  moisten  a  hirger  quantity  of  seed,  w^ater  up  to  1  gallon  may  be 
added,  reckoning  1  quart  to  a  bushel  of  seed. 

APPLICATIONS  FOR  CULTURES. 

As  cultivated  soils  in  any  one  place  are  usually  well  supplied  with 
the  nodule-forming  organisms  adapted  to  inoculate  the  legumes  that 
have  been  grown  successfully  for  many  years  in  that  region,  very  lit- 
tle benefit  will  be  obtained  from  further  inoculation.  To  guard 
against  useless  exj)eriments  and  to  make  those  carried  out  of  value 
for  future  guidance,  the  applicant  for  inoculating  material  is  re- 
quired to  fill  out  a  blank  form  which  asks  for  information  in  regard 
to  the  legume  to  be  treated,  date  of  planting,  soil  conditions,  etc. 

On  the  reverse  of  the  application  form  a  circular  letter  gives  briefly 
the  plan  of  the  distribution.  Attention  is  called  to  the  fact  that  the 
bacteria  are  beneficial  only  in  connection  with  legumes,  such  as  the 
various  clovers  (including  alfalfa),  vetches,  peas,  and  beans,  and  arc 
not  applicable  to  other  farm  or  garden  crops. 

REPORTS  OP  RESULT& 

It  is  expected  that  each  (me  who  secures  a  culture  for  inoculating 
legumes  will  follow  the  directions  carefully  and  report  the  results, 
whether  a  success  or  a  failure,  to  the  Bureau  of  Plant  Industry. 
Blanks  for  this  purpose  are  furnished  at  the  proper  time.  The  main 
facts  desired  for  this  report  are  quantity  of  seed  (or  area)  planted 

fl  One  gallon  will  treat  at  least  three  or  four  bushels  of  seed. 
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and  date  of  planting;  whether  the  culture  was  applied  to  the  seed  or 
soil;  how  the  land  was  fertilized;  whether  it  was  new  land,  an  old 
field,  or  garden  soil;  the  kind  of  crop  previously. grown ;  and  whether 
the  culture  when  applied  was  clear,  faintly  clouded,  milky,  or  frothy. 
As  to  results,  the  roots  should  be  examined  to  determine  whether 
the  nodules  are  present  or  absent  and  should  be  compared,  if  possible, 
with  plants  grown  on  ground  not  inoculated.  In  making  this  exami- 
nation care  should  be  taken  in  digging  the  plants  not  to  detach  the 
small  root  hairs.  Plants  simply  pulled  from  the  ground  will  usually 
be  stripped  of  nodules  along  with  the  broken-off  rootlets.  Even  with 
careful  digging  in  compact  soil  it  is  necessary  to  examine  the  clumps 
of  soil  about  the  roots  as  well  as  the  roots  themselves.  Any  unusual 
conditions  which  appear  to  have  affected  the  results  of  the  experiment 
should  be  mentioned  especially,  together  with  information  as  to  the 
general  appearance  and  yield  of  the  inoculated  crop  compared  with 
the  uninoculated  portion  or  with  previous  experience  with  the  same 
legume. 

THE  EFFECT  OF  SOIL  CONDITIONS  UPON  LEGUME  BACTEBIA. 

In  the  investigation  of  the  results  of  inoculation  the  wide  range  of 
soils  for  which  cultures  have  been  furnished  has  brought  out  the  com- 
plexity of  the  subject  and  developed  many  special  problems.  The 
constitution  or  character  of  the  soil  itself  has  been  found  to  have  an 
effect  upon  the  growth  of  nodule  bacteria,  as  well  as  upon  the  forma- 
tion of  nodules.**  Some  soils  have  a  chemical  composition  distinctly 
unfavorable  to  the  development  of  the  introduced  bacteria;  other 
soils  are  so  compact  or  retentive  of  moisture  as  to  exclude  air  and 
thus  be  unfavorable  to  the  growth  of  the  bacteria  and  to  nodule 
formation.  , 

A  study  was  made  of  the  reports  received  from  experimenters  who 
used  cultures  for  inoculating  legumes  to  correlate,  if  possible,  type 
and  condition  of  soil,  treatment,  legimie  species,  etc.,  for  those  show- 
ing favorable  results  and  those  showing  unfavorable  results.  Two 
representative  and  widely  gi'own  legimie  crops  were  studied  in  this 
way — alfalfa  and  red  clover.  The  only  selection  made  in  the  reports 
chosen  for  this  study  was  in  taking  all  those  received  during 
the  two  calendar  months  of  Xovembc^r  and  December,  1906. 
These  were  classified  (as  illustrated  in  the  reports  quoted  on 
pages  15  to  19)  into  "  successes ''  and  "  failures."  The  third 
class,  of  "  doubtful ''  character,  is  not  included  in  this  statis- 
tical studv.  Success,  as  here  used,  means  an  observed  increase 
in   nodule   formation    showing  benefit   to   the   crop,   while   a    fail- 

a  For  a  discussion  of  this,  see  Bulletin  100,  Part  VIII,  of  the  Bureau  of  Plant 
Industry,  U.  S.  Department  of  Agriculture. 
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lire  is  scoivd  when  attempted  inoculation  failed  to  produce 
nodules  or  produced  so  few  as  to  be  of  no  advantage  to  the  plant. 
AMien  natural  inoculation  proved  abundant  the  experiment  was  j«t 
aside  as  inconclusive,  as  were  also  crop  failures  reported  as  due  to  poor 
seed,  decidedly  adverse  season,  and  other  factors  clearly  apart  from 
the  influence  of  inoculation.  The  reports,  about  one  thousand  in  all, 
have  Ix^en  carefully  studied,  and  the  influence  of  the  various  factors 
upon  nodule  formation  is  expressed  in  terms  of  percentage  in  the 
following;  table: 

Tadlk  J. — 1*< rccntnf/rs  of  suic(.'<sftil  and  unsucccsiifful  inoculations  nnder  differ- 
ent soil  conditions  during  Xovemhcr  and  December,  1906, 


Conditions  of  rxprriiiiont. 


On  new  jrround 

On  pand  or  sandy  loam 

On  loam 

On  dny  or  clayey  loaiii _. 

On  fallow  or  sod  tunioil  under 

On  old  eultlvatetl  field  soil 

Crop  new  to  the  region 


Alfalfa. 

Bedfri 

Suc- 

Failures. 

Suc- 

cesses. 

Per  cent. 

oesMfl. 

Per  cent. 

Ptreent. 

81 

10 

05 

75 

25 

87 

70 

80 

88 

65 

85 

OS 

00 

» 

01 

04  ■              36 

90 

ei 

89 

02 

Failures. 


Ptr  cent, 

5 

13 

12 

8 

9 

10 

8 


An  examination  of  the  data  here  shown  docs  not  warrant  general 
conclusions  of  a  positive  character.  Apparently  none  of  the  physical 
conditions  reviewed  are  of  great  importance  in  determining  the  suc- 
cess or  failure  of  inoculation.  For  the  present,  therefore,  we  must 
assume  that  such  dilTerences  as  exist  in  these  particular  cases,  making 
one  soil  more  favorable  for  inoculation  than  another,  are,  in  part  at 
least,  biological,  requiring  more  detailed  investigation  and  experi- 
ment. 

It  is  doublles-;  true  that  the  cultures  themselves  have  not  alwavs 
IxH'n  in  the  most  effective  state  at  the  time  of  use.  With  the  safe- 
guards observed  at  each  point  in  their  preparation  and  distribution, 
however,  the  cultures  as  they  go  from  the  laboratory  are  in  a  high 
state  of  efllcieiuy.  To  secure  the  desired  results  they  must  of  course 
b<»  handled  according  to  directions. 

THE  EFFECT  OF  INOCULATION  UPON  THE  COHPOSITIOV  OP  THE 

CROP. 

In  some  cases  where  there  has  been  apparent  failure  to  improve 
the  legume  crop,  further  examination  may  show  a  decided  gain  froni 
inoculation.  Even  where  the  lack  of  nodule  formation  does  not  seem 
to  hinder  a  healthy  development  of  the  plants  careful  comparisons 
from  analyses  have  shown  the  greater  protein  content  of  those  well 
supplied  with  nodules.    The  amount  of  nitrogen  contained  in  a  soy 
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bean  crop  ^  was  found  in  one  case  to  be  113.55  pounds  to  the  acre  for 
the  inoculated  plant.s  and  75.98  pounds  to  the  acre  for  those  not  inocu- 
lated, yet  the  appearance  in  the  fields  was  the  same.  With  cowpeas, 
inoculated  and  uninoculated,  the  nitrogen  was  found  to  be  130.21 
pounds  to  the  acre  for  the  former  and  118.45  pounds  for  the  hitter. 
In  each  case*,  therefore,  the  inoculated  crop,  although  apparently  not 
improved,  was  in  reality  much  more  valuable  for  feeding  or  for  green 
manure  than  the  uninoculated  crop. 

In  addition,  it  should  be  noted  that  with  the  inoculated  plants  the 
gain  of  nitrogen  came  largely  from  the  air,  while  the  plants  lacking 
nodules  drew  upon  the  combined  nitrogen  of  the  soil.  When  the 
gain  in  nitrogen  from  inoculation  is  accompanied  by  largely  in- 
creased plant  growth  the  beneficial  effect  of  nodule  formation  is,  of 
course,  most  pronounced.  Some  chemical  analyses  ^  of  Canadian 
field  peas,  inoculated  and  uninoculated,  serve  to  show  in  a  striking 
manner  the  comparatively  rich  growth  of  the  inoculated  peas.  The 
plants  bearing  nodules  had  a  nitrogen  content  of  2.29  grams  per 
100  of  dry  substanc*e;  the  plants  without  nodules  gi'own  in  the  same 
soil  had  l.GO  grams  per  100  of  dry  substance.  The  average  dry 
weight  of  inoculated  and  uninoculated  plants  was  11.2  and  2.3  grams, 
respectively.  It  is  evident,  therefore,  that  the  inoculated  plants  sup- 
plied more  than  seven  times  the  amount  of  nitrogen  furnished  by 
those  not  inoculated,  viz,  0.255  gram  to  the  plant,  as  compai'ed  with 
0.035  gram  to  the  plant. 

Similar  results  were  obtained  with  wild  hemp  plants  {Seshania 
macrocarpd)^  inoculated  and  uninoculated.^  xVnalyses**  of  the  no- 
dules themselves  and  of  the  roots  from  which  the  nodules  were 
removed  show  that,  though  the  noduled  plants  made  a  decided  gain 
in  nitrogen  in  both  roots  and  tops,  by  far  the  highest  percentage  of 
nitrogen  was  found  in  the  nodules  themselves.  The  following  table 
shows  these  figures  in  detail: 

Table   II. — Occurrence  of  nitrogen   in   inoculated  and   uninoculated  fttants  of 

the  tcild  hetnp. 
[Grams  of  nitrogen  per  100  ^rams  of  dry  substance.] 

1.  Roots,   strii>iKHl  of  nodules 1.50 

2.  Nodules   (from  No.  1) G.  40 

3.  Tops  (from  No.  1) 2.09 

4.  Whole       plants       (Inoculated,       having       numerous 

nodules) 3. 01 

5.  Whole  plants  (not  inoculated,  no  nodules) 1.71 

«  Grown  at  Agricultural  College,  Mich.  For  description,  see  BuUetin  224  of 
the  Michigan  Station. 

''Analyses  made  by  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agricul- 
ture. 

<^  Experiment  carried  on  by  Mr.  David  Fairchild,  in  charge  of  Seed  and 
Plant  Introduction  for  the  Bureau  of  Plant  Industry-. 

^Analyses  made  by  the  Bureau  of  Chemistry. 

ai6 


12 

In  view  of  the  generally  recognized  importance  of  nitrogen  to  the 
growth  of  plants  °  the  significance  of  the  foregoing  facts  needs  little 
emphasis.  A  difference  InHween  abundant  nodule  formation  and  the 
absence  of  nodules,  which  may  affect  the  value  of  a  legume  crop  in 
the  ratio  shown,  can  not  fail  to  command  attention  when  its  bearing 
on  successful  farming  is  once  realized.  It  is  not  enough  merely  to 
count  yields  in  pounds  or  tons.  The  composition  of  crops  for  feed 
or  gi'een  manuix?  becomes  in  the  light  of  these  investigations  a  factor 
of  importance. 

6E££N  MANURING  AND  INOCULATION. 

Generally  speaking,  the  experience  of  scientific  farmers  and  the 
tests  of  agricultural  experiment  stations  agree  in  ascribing  an  unusual 
benefit  to  succeeding  crops  from  green  manuring  with  leguminous 
crops,  and  this  is  clearly  due  in  considerable  degree  to  the  nitrogen 
fixed  by  the  root  nodules  and  not  to  the  length  of  the  root  system  or 
other  peculiarities  of  leguminous  plants.  Unfortunately,  investi- 
gators have  not  given  sufficient  attention  to  the  relative  abundance 
or  scarcity  of  nodules  when  experimenting  with  different  legumi- 
nous croi)s  for  green  manures.  From  the  preceding  data  it  is  evident 
that  legumes  reach  tlieir  maximum  value  as  green  manui'es  only  when 
abundantly  supplie<l  with  nodules. 

CONFUSION  OF  NEMATODE  GALLS  WITH  NODULES. 

Xematode  galls,  or  root  knots,  are  often  mistaken  for  nodules, 
which  they  resemble  in  appearance.  The  nematode  gall  is  extremely 
injurious,  and  in  regions  where  it  has  been  known  to  exist  it  is  un- 
wise to  plant  crops  favorable  to  the  development  of  the  pest.  Nearly 
all  of  the  legumes  should  be  avoided  in  such  cases.  This  is  impor- 
tant not  only  because  the  legmnes  susceptible  to  nematode  attack  are 
the^nselves  injured,  but  chiefly  because  they  furnish  conditions  favor- 
a])le  to  the  rapid  develo2)inent  and  multiplication  of  the  nematode 
worms,  and  these  may  become  a  serious  menace  to  succeeding  crops  or 
to  orchard  st(K'k,  which  under  ordinary  conditions  they  would  scarcely 
injure.  There  are,  however,  some  resistant  varieties  *  upon  which  the 
nematode  worm  can  not  devolop,  and  in  infested  regions  these  re- 
sistant varieties  should  l)e  used  exclusively.  If  a  leguminous  ci'op 
with  its  roots  covered  with  what  are  apparently  nodules  makes  a 

«  See  Hulletin  247  of  the  Now  York  (Ithaca)  Agricnltural  Experiment  Sta- 
tion. 

^Tlic   most   important  and   geuernUy   useful   resistant  variety   la  tbe  Iroo 
cowpea   {}  igna  siitmMis).     In  the  Southern   States  the  velvet  bean   (JfiiciHM 
uiilis)  and  Florida  beggarwecd   (Mcibomia  mollis)  are  valuable; 
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sickly  growth,  or  if  there  is  doubt  as  to  whether  a  legume  is  inocu- 
lated or  infested  with  nematodes,  samples  for  examination  should  be 
forwarded  to  the  Bureau  of  Plant  Industry  of  the  Department  of 
Agriculture. 

WHEN  INOCTJLATION  IS  DESIRABLE. 

Inoculation  is  desirable — 

(1)  If  the  soil  has  not  previously  borne  leguminous  crops. 

(2)  If  legumes  previously  grown  on  the  same  land  were  devoid  of 
nodules. 

(3)  If  the  legume  to  be  sown  belongs  to  a  species  not  closely 
related  to  one  previously  grown  on  the  same  soil. 

(4)  If  the  soil  produces  a  weak  growth  of  legumes,  even  though 
their  roots  show  some  nodules. 

It  is  significant  of  the  relative  value  of  pure  culture  inoculation 
that  a.high  percentage  of  beneficial  results  is  being  obtained,  not  only 
where  legumes  new  to  the  region  are  being  tried,  but  where  the  ordi- 
nary legumes  used  In  rotation  have  been  inoculated,  a  phenomenon 
which  is  undoubtedly  due  to  the  increased  virility  of  the  nodule- 
forming  bacteria  resulting  from  the  jDroper  development  of  the  pure 
cultures  in  the  laboratory.  It  is  also  true  that  the  crops  following 
the  inoculated  legumes  have  in  many  cases  shown  gains  not  evident 
in  the  legume  crop.  The  practice  of  inoculating  is  therefore  justified 
where  legumes  are  naturally  inoculated  but  do  not  seem  to  reach  their 
full  vigor  nor  to  give  the  best  results  as  green  manures. 

WHEN  INOCTJLATrON  IS  USELESS. 

Inoculation  is  of  no  value — 


(1)  If  the  legumes  usually  grown  are  producing  average  yields 
and  the  roots  show  nodules  in  abundance. 

(2)  If  the  soil  is  in  such  condition  as  to  prevent  the  normal  growth 
of  the  bacteria  or  of  the  legtmiinous  plants. 

(3)  If  the  directions  for  handling  the  cultures  are  not  studied 
carefully  and  followed  intelligently. 

(4)  If  the  soil  is  acid  and  in  need  of  lime.  Liming  to  correct 
acidity  is  as  important  for  the  proper  activity  of  the  bacteria  as  for 
the  growth  of  the  plants. 

(5)  If  the  soil  needs  fertilizers,  such  as  potash,  phosphoric  acid,  or 
lime.  The  activity  of  the  nodule  bacteria  in  securing  nitrogen  from 
the  air  and  rendering  it  available  to  the  legumes  will  not  take  the 
place  of  such  fertilizing  elements  as  potash  and  phosphorus. 

It  must  be  rememlxu'ed  that  inoculation  will  not  overcome  results 
due  to  bad  seed,  improper  preparation  and  cultivation  of  the  ground, 
and   decidedly   adverse  conditions  of  weather  or  climate.     Before 
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attempting  to  inoculate  a  new  crop  the  farmer  should  first  inform 
himself  thoroughly  concerning  the  proper  handling  of  the  crop  itself; 
otlierwisc  faihire  is  ahnost  certain.  As  an  illustration,  sowing  alfalfa 
on  hastily  i)repare(l  land,  on  land  foul  with  weeds,  and  on  acid  soils 
or  soils  underhiid  with  hardpan,  is  contrary  to  accepted  practice. 

Free  publications  covering  the  essential  points  in  growing  all  com- 
mon legumes  may  be  obtained  from  the  State  experiment  stations 
and  from  the  United  States  Department  of  Agriculture. 

DANGER  IN  INOCULATION  BY  SOIL  TRANSFEB. 

Very  satisfactory  in(M-ulations  have  been  obtained  by  transferring 
soil  from  old  fields  where  legumes  have  been  grown,  but  there  are 
dangers  incident  to  such  soil  transfer  which  should  be  noted. 

The  source*  of  supply  should  be  very  definitely  known,  and  in  no 
case  should  soil  be  used  fn^n  fields  which  have  previously  borne  any 
crops  affected  with  a  fungous  disease,  a  bacterial  disease,  or  with 
nematodes.  Numerous  animal  and  plant  parasites  live  in  the  soil  for 
years  and  are  established  in  so  many  localities  that  it  is  manifestly 
unwise  to  ship  soil  indiscriminately  from  one  portion  of  the  country 
to  another. 

Of  scarcely  less  importance  is  the  danger  of  disseminating  noxious 
weeds  and  insect  pests  through  this  plan  of  inocidating  by  means  of 
mitural  soils.  Kven  though  weeds  may  not  have  been  serious  in  the 
first  field,  the  great  number  of  doi'mant  seeds  requiring  but  a  slight 
change  in  surroundings  to  produce  germination  is  always  a  menace. 

If  soil «  is  to  be  used,  however,  whether  obtained  from  near-by  fields 
or  ship2^ed  long  distances,  the  evidence  shoiUd  be  clear  that  the  soil 
is  free  from  the  objections  mentioned  above. 

RESULTS  OF  COOPERATIVE  FIELD  TESTS. 

The  results  of  cooperative  experiments  with  planters  throughout 
the  TTnited  States,  begun  in  the  spring  of  1900  and  reported  upon 
during  the  autumn  of  that  year,  are  presented  here  in  tabular  form. 
These  reports  are  divided  into  three  natural  classes:  Successes,  doubt- 
ful results,  and  failures.  To  explain  further  the  plan  followed  in 
this  tabulation,  quotations  from  re])resentative  reports  under  each 
class  are  given. 

An  examination  of  these  sample  reports  will  show  that  the  suc- 
cesses credited  to  the  culture  have  been  so  recorded  only  when  a  clear 
gain  was  shown  to  be  due  to  inoculation.    A  less  strict  interpretation 

a  The  quantity  of  soil  from  n  thoroughly  ino<'u]ated  fleld  regarded  as  flnffl- 
eieiit  for  inoculating  nn  acrp  of  land  for  alfalfa,  for  instance»  la  Tartouily 
placed  at  2(H)  to  500  pounds. 
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of  the  doubtful  reports  would  place  many  of  them  in  the  cohimn  of 
successes,  and  undoubtedly  many  classed  as  failures  to  secure  inoqu- 
lation  would  prove  upon  adequate  investigation  to  have  been  failures 
from  causes  other  than  deficient  nodule  formation. 


Tahle  III. 


■Results  of  experiments  with  crops  soum  in  connection  with  cultures 
(if  nitrofjen-gathcring  hacteria  in  the  spring  of  1906,^ 


Crop, 


AJfalfa 

Ro<l  clover 

Garden  pea — 
(lunlen  bean.. 

Oowj>^a 

Canadian  field 

Vetrh 

iSoy  bean 

rrlmsr)ii  clover 

Swcot  pea 

Velvet  bean 

Alsike 

White  ciover... 

Peanut--- 

Uur  clover 

Ueggar  wee<L-. 
.Tnpaii  clover.-. 

Miing^  bean 

Sainfoin.. -  .-. 
Sweet  clover... 


pea. 


Total. 


Sue- 
cessefl. 

Doubtful 
results. 

Pallures. 

Total. 

403 

057 

182 

1.242 

498 

544 

66 

1.108 

236 

209 

54 

490 

•    217 

224 

74 

515 

247 

203 

53 

508 

44 

27 

10 

81 

16 

19 

4 

39 

23 

40 

23 

86 

8 

18 

2 

28 

22 

29 

3 

50 

10 

14 

2 

26 

33 

24 

3 

00 

2 

2 

0 

4 

10 

19 

1 

30 

0 

1 

0 

1 

0 

1 

3 

4 

I 

0 

0 

1 

0 

1 

0 

1 

0 

2 

4 

6 

0 

3 

0 

8 

1,770 

2,037 

489 

4,296 

■  Approximately  8,(M)()  cnlturefl  were  sent  out.  A  little  more  than  half  of  the  recip- 
ients bad  reported  results  at  the  time  this  table  was  prepared.  The  general  relation  re- 
mains nt>out  the  same,  as  additional  reports  have  been  tabulated  since  this  table  was 
prepared. 

&EPOETS  OF  INOCULATION  EZPEEIMENTS  CLASSED  AS 

SUCCESSES. 

The  following  are  examples  of  the  experiments  with  nitrogen- 
gathering  bacteria  which  have  been  classed  as  successes: 

Alfalfa. — **  Nodules  are  numerous  on  inoculated  ground,  while  I  fail  to  find 
any  on  uuiiioculattnl.  The  inwulated  crop  did  tine,  while  the  uuinooulated  was 
a  failure,  and  always  has  l)een  so  far."     (Ballagh,  Nebr.) 

Alfalfa. — *•  I  find  roots  woll  filled  with  nodules.  Alfalfa  has  a  good  dark- 
grtM^n  color  and  grows  thriftily,  whereas  in  previous  exi)erinients  it  has  kept 
small  and  yellow  for  the  first  three  years.  I  cut  three  fair  crops  this  year, 
nlthough  the  rainfall  was  somewhat  deficient"     (Waupaca,  Wis.) 

Alfalfa. — "  Quite  a  lot  of  mHiules  on  inoculated  plants  and  a  very  good 
stand :  looks  fine.  Strip  :U)  feet  wide  and  400  feet  long  not  inoculated  has  very 
I)<K)r  stand  and  verj*  few  nodules.'*     (Cleveland,  Ohio.) 

Red  clover. — "  The  inoculated  crop  is  of  a  strong  and  thrifty  growth.  All  the 
seed  that  I  sowed  that  was  not  inoculated  died  in  forty  to  sixty  days  after 
planting,  as  did  every  clover  field  in  this  vicinity.  There  was  a  marked  differ- 
ence in  the  inoculated  and  uninoculated  from  the  start;  the  inoculated  seemed 
I!   better  color  and  did  not  die  out  from  the  dry  weather  as  the  other  did." 

(Paris,  Mo.) 

Red  clover. — **  By  count  I  find  from  two  to  four  times  the  number  of  nodules 
(HI  !no(iilat(»d  area.     I   inoculated  20  acres;    used  commercial  fertilizer  on  an 
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adjoiniug  2i)  acros.  and  ou  a  third  20  aeros  nothing  was  used.  One  week  ago  on 
the  inoculated  ar(»a  was  to  Ik*  seen  clover  of  a  much  darker  color  and  of  twice 
the  growth  found  on  fertilized  area.  The  results  were  highly  satisfactory  in 
every  respo<*t/'     (Lima,   Ohio.) 

Bed  clover. — **  Roots  covered  with  nodules.  Clover  on  adjoining  land,  but 
better  land,  very  poor.  Inoculation  certainly  did  increase  the  nodules  and,  of 
(roursi\  improved  the  crop.  Clover  sown  last  spring  in  this  vicinity  is  poor,  but 
mine  sown  upon  high  sand  hills  is  all  that  I  can  ask:  it  exceeds  my  expecta- 
tions. I  am  convinced  that  it  is  useless  to  sow  clover  on  this  ground  without 
inoculation."     (New  I^)ndon.  Wis.) 

Gowpea. — "  The  growth  of  nodules  was  fully  200  per  cent  better  on  the  inocu- 
lated than  on  a  small  portion  that  was  not  in(K*ulated.  The  increase  of  peas 
over  the  uninoi'ulatcd  was  fully  three  to  one.  The  increase  of  hay  I  did  not 
take  into  close  consideration,  but  on  a  fair  estimate,  I  think,  about  21  tons  an 
acre  in  favor  of  inoculated."     (Buttonwood.  Pa.) 

Gowpea. — "There  was  a  good  supply  of  nodules. on  the  inoculated  plot,  one 
plant  having  a  good  handful  of  large  size  at  harvesting  time.  There  were  no 
nodules  on  thrcH?  plots  of  the  same  size  that  were  not  inoculated.  The  uniu- 
oculated  plot  (Whippoorwill)  yielded  6i  pounds  grain:  the  inoculated  plot 
(WhipiH)orwill)   0  iM)unds  grain."     (Pataskala,  Ohio.) 

Gowpea. — "Planted  <me-half  acre  in  same  field,  using  no  culture;  both  had 
r)<M)  pounds  of  same  fertilizer  iK»r  acre.  Compared  with  roots  where  culture 
was  used,  found  less  ncKlules  and  turned  down  scant  growth  of  pea  vines  to  sow 
scarlet  clover  and  rye.  Where  culture  was  used,  found  large  number  of 
nodules  and  rank  growth  of  vines  which  remained  green  until  peas  matured  and 
yielde<l  20  bushels  p<»r  a<*re.  I^iind  now  seeiled  to  rye  and  scarlet  clover,  which 
is  looking  fine."     (Withans.   Va.) 

Gowpea  followed  by  oats. — "  On  a  part  of  the  ground  on  which  the  treated 
cowpeas  had  biH'n  grown  1  planted  oats.  They  turned  out  50  bushels  to  the 
acre,  and  on  ground  where  tlie  untreated  cowpeas  had  grown  they  turned  out 
only  25  to  30  bushels  to  the  acre,  no  other  fertilizer  being  applied  to  either 
piece  of  ground.  Fields  just  adjoining  mine  have  yielded  only  25  bushels 
an  acre."     (Hammond,  La.) 

Gowpea  followed  by  oats. — **  I  made  up  with  supplies  sent  me  from  the  De- 
partment KM)  gallons  of  li(inid  culture,  which  was  distributed  among  20 
farmers  in  this  vicinity.  Those  who  planted  i)eas  for  forage  have  gatherwl 
twice  the  quantity  of  i>ea-vine  hay  from  the  ground  in  which  the  inoculated  seed 
w^ere  sown.  I  repeated  last  year's  (»xi>eriraent  in  following  the  peas,  after  the 
hay  had  heim  cut  off,  witli  oats  in  drills.  So  far  as  the  eye  can  Judge,  the  im- 
provement in  the  oat  crop  is  proportionally  as  great  as  that  in  the  crop  of  pea 
vines.'*  Others  in  this  same  group  of  cooi>erators  reiwrted  as  follows:  "Cow- 
peas are  practically  unknown  here  (a  large  body  of  land  in  a  bend  of  the 
Coosa  River)  and  when  sown  last  season  without  inoculation  no  nodules  were 
formed.  The  bacteria  secured  largely  increased  the  yield;  8  tons  of  hay 
fnmi  an  acre  of  ino<*u]ated  seed,  (me-half  ton  from  uninoculated  seed;  made 
twic(^  as  many  peas  on  land  inoculated  as  on  land  not  inoculated.  Season  too 
wet  to  gather  peas."     (Rome,  (ia.) 

Gowpea  followed  by  com — "  Where  cowpeas  were  grown  last  year  we  have 
com  this  year.  The  field  is  a  4-acrc  lot  and  includes  sandy  gravel  as  well  aa 
good  rich  loam.  Over  the  entire  i)ortion  where  the  cowpeas  were  grown  with 
the  culture  the  com  has  a  rich  black  color :  on  the  area  where  no  culture  waa 
used  there  is  a  distinct  difTerence.  the  com  l>eing  smaller  and  not  of  sodi  dark 
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color.  This  is  very  distinct,  eveu  ou  tlie  lieavy  loam.  The  growth  of  cowpeas 
was  estiuuitetl  at  twice  as  much  last  year  wliere  tlie  culture  was  used  as  where 
there  was  none.  The  cowpea  crop  was  cut  last  year,  but  on  account  of  continual 
rains  was  left  on  the  ground  and  plowed  under."''     (Vineland,  N.  J.) 

Bean. — **  Nonculture  beans  grew  slowly,  were  light  green  (though  not  un- 
healthy')* inid  had  slender  stem  and  sharper  pointed,  more  delicate-looking  leaf. 
Culture  beans  grew  rapidly,  were  stout  and  deep  green,  and  the  leaves  were 
thicker  and  blunter  pointed.  Nonculture  beans  bore  ordinarily  well,  and  after 
one  bearing  rusted  and  dried  up.  Culture  beans  were  loaded,  kept  putting 
forth  blossoms,  and  bore  until  frost  killed  them  in  October.  On  the  roots  of 
the  nonculture  beans  there  were  a  few  minute  and  hard-looking  nodules,  and 
the  roots  were  small  and  weak.  On  the  roots  of  the  culture  beans  the  nodules 
were  plentiful  and  juicy :  the  roots  were  long  and  vigorous.  On  reading  your 
account  of  seed  raised  in  pure  sand  from  inoculated  seed,  I  thought  1  would 
try  coal  ashes,  and  planted  three  hills  of  two  varieties  in  our  last  winter's  ash 
heap,  scooping  out  a  hole,  laying  in  tlie  beans,  and  covering  with  mixed  earth 
and  ashes.  They  grew  wonderfully  and  bore  until  frost,  and,  at  that  time  had 
a   fourth   crop  of  blossoms."     (Woodfords.    Me.) 

Vetch — "A  strip  25  or  30  feet  wide  was  sown  without  inoculation.  That 
part  inoculated  showed  roots  full  of  fine  nodules,  while  the  plants  uninoculated 
showed  none  at  all.  The  growth  in  the  part  of  the  field  that  had  received  the 
inoculation  was  three  or  four  times  as  great  as  in  that  part  not  so  treated." 
(Irvin;^.   .Mich.) 

Vetch  for  citrus  orchard. — "  Vetch  was  tried  three  years  ago  and  gives  good 
results.  Eighty  i)er  cent  of  our  orchardlsts  now  plant  legumes  to  plow  under, 
and  find  it  profitable.  Inoculated  vines  about  20  per  cent  heavier  than  unin- 
oculated on  soil  never  having  had  a  crop  of  legumes.  Our  soil  is  a  heavy 
red  clay  adobe,  formerly  a  desert,  and  devoid  of  humus."     (Redlands,  Cai.) 

Garden  pea — ••  Planted  inoculated  and  uninoculated  side  by  side.  Inoculated 
had  many  nodules  and  large  ones;  uninoculated  few  and  small,  and  some 
plants  none  at  all.  Inoculated  foliage  dark  green ;  uninoculated  yellowish 
green.  Stems  longer  and  growth  more  vigorous  on  inoculated,  yield  about  double 
that  of  the  uninoculated."     ( Parkersburg,  W.  Va.) 

Canadian  field  pea  for  citrus  orchard. — '^The  pea  vines  plowed  under  furnished 
orange  and  lemon  trees  with  plentiful  nitrogen.  Fruit  trees  were  never  so 
vigorous  as  now.  Where  w^e  did  not  inoculate  we  got  less  vine  and  nodules,  and 
fruit  trees  are  not  so  fine."     (Glendora,  Cal.) 

Canadian  field  pea. — "  Nodules  well  developed.  No  nodules  on  an  adjacent 
uninoculated  crop  which,  excepting  inoculation,  received  the  same  treatment. 
Peas  and  hay  much  increased  (nearly  doubled)  over  adjacent  uninoculated 
crop."     (Mount  Pleasant.  N.  .7.) 

Canadian  field  pea. — '*  The  cultures  were  applied  to  one  ton  of  peas ;  the 
other  half  ton  was  planted  without  inoculation.  The  nodules  on  plants  from 
the  inoculated  seed  were  larger  and  twice  as  numerous  as  from  the  uninocu- 
lated. The  inoculated  crop  was  much  more  robust  and  thrifty.  The  planting 
was  done  in  a  foothill  orange  orchard  with  steep  gradients.  The  purpose  of 
the  planting  was  to  prevent  washing,  as  well  as  for  fertilization.     I  planted  the 


«  The  yields  from  these  two  portions  were  reported  later  as  follows :  Com 
following  uninoculated  cowpeas  averaged  75  bushels  an  acre;  corn  following 
inoculated  cowpeas  averaged  105  bushels  an  acre.  These  figures  are  for  com 
on  the  ear. 
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inoculated  seed  in  one  direction  and  tlie  uninocnlated  crossing  it  in  open  spaces 
at  right  angles.  The  result  was  a  decideil  checkerboard,  with  inocnlated  seed 
producing  a  crop  twice  as  vigorous  and  high  as  the  other/*     (Glendora,  Cal.) 

Soy  bean. — "  Inoculation  increased  nodules.  On  part  of  ground  I  spread 
soil  from  a  soy-bt^an  field;  on  i>art  I  planted  seed  with  inoculating  cultures; 
part  of  the  field  had  no  soil  or  ino<*ulated  seed.  Both  inocnlated  seed  and  soil 
from  a  soy-bean  field  caused  vigorous  growth  of  nodules;  no  nodules  on  groand 
not  treated.  Inoculated  crop  was  dark  green  in  color;  uninocnlated  light 
green.  Where  soil  was  fertile  the  growth  was  about  equal,  bnt  where  soil 
was  poor  the  growth  of  the  inoculated  bean  was  more  than  double  that  of  the 
uninocnlated."     (Cazenovia,  N.  Y.) 

Peanut. — '*  I  planted  one  gallon  of  seed  not  treated  through  the  center  of 
the  lot,  making  14  rows.  They  were  very  inferior,  with  nodules  about  60 
per  cent  in  number  and  about  one-half  the  size  of  those  treated.  I  consider  the 
gain  for  tlie  inoculated  crop  at  least  100  i)er  cent.*'     (Winterpock,  Va.) 

Sweet  pea. — ''About  one-third  of  plot  I  did  not  imK'ulate.  In  this  area  I 
could  not  find  a  single  nodule,  though  the  roots  of  the  inoculated  portion  were 
literally  loaded  with  them.  The  whole  plot  was  manured  the  same  and  had 
the  same  treatment  all  the  iieason.  The  vines  on  the  inoculated  portion  were 
more  rank  and  would  weigh  three  or  four  times  as  much  apiece  as  those  on  tlie 
uiiimK'ulated  portion.  'I'here  were  noticeably  more  and  better  blossoms  from 
the  inoculated  plot."     (Townsend  Harbor,  Mass.) 

Crimson  clover. — "  Ino<*ulated  clover  had  five  times  the  number  of  nodules  as 
that  not  treated;  in  fact,  they  were  perfect  Two  acres  uninocnlated  did  not 
have  as  much  clover  as  10  square  feet  where  treated.  The  api>earance  of 
inoculated  field  Is  fine — stalks  large  and  healthy;  stalks  on  uninocnlated  portion 
small  and  few."     (Manheim,  Pa.) 

BEPOBTS  OF  INOCULATION  EXPEBIMENTS  CLASSED  AS 

"  DOUBTFTTL." 

The  following  are  examples  of  reports  which  have  been  placed  in  the 
doubtful  class: 

Alfalfa. — ''  There  is  a  good  amount  of  nodules  on  roots.  No  other  field  of 
uninocnlatcHl  alfalfa  here:  so  1  can  not  compare,  (teueral  appearance  good." 
(Jefferson,  Oreg.) 

Alfalfa. — **  Could  set*  no  difference  between  the  inoculated  and  uninocnlated; 
first  cutting,  considerable  wee4ls;  se<><)nd  cutting  averaged  1  ton  i)er  acre  good 
alfalfa."     (Floyd.  Tex.) 

Alfalfa. — *'  I  failed  to  secure  a  stand ;  the  wind  blew  the  ground  so  that  the 
young  plants  were  destroyeil."     (Hansford.  Tex.) 

Alfalfa. — **  I  am  sorry  to  report  alfalfa  was  an  entire  failure,  1  think  on 
account  of  ground  Inking  too  wet."     (C'anist(>o,  X.  Y.) 

Red  clover. — *'  This  field  has  never  had  a  very  good  stand  of  clover  and 
it  does  not  se(»m  much  l»etter  this  year.  Examined  plants  from  both  parts  of 
lield  and  l)oth  sc^'humI  to  hav<»  plenty  of  nodnles;  possibly  more  plantB  and  more 
nodules  on  inoculated  portion."     (West  C^hestcr,  Pa.) 

Red  clover. — '*  Can  not  tell  as  to  results.    We  had  six  weeks  of  dry  weather. 

and  my  sei*(l  did  not  <'ome  up,"     (Mohemenco,  Va.) 
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Garden  pea. — "A  very  wot  season  made  the  crop  a  failure.  No  conclusions 
could  be  drawn."     (Hanover,  N.  H.) 

Garden  pea. — "  Very  few  nodules  noticeable.  No  increase  in  crop ;  perhaps 
the  culture  had  been  mixed  too  long  before  being  applied  to  seed — had  stood 
about  ten  days."     (Hanover,  N.  H.) 

Gowpea. — *'  Roots  full  of  nodules ;  peas  grew  rank  whether  inoculated  or  not. 
The  cowpea  seems  to  grow  here  so  well  that  1  do  not  think  artificial  inocula- 
tion any  benefit  when  the  season  is  wet  and  warm,  as  it  was  this  year." 
(Millersville.  Md.) 

Cowpea. — *•  I  could  not  tell  much  difference  between  inoculated  and  uninocu- 
latetl.  Owing  to  exiressive  rain,  the  peas  were  almost  drowned  out,  and  it  was 
not  a  fair  test."     (Greensboro,  N.  C.) 

Cowpea. — "  I  can  not  toll  very  much  difference  in  quantity  of  nodules  on 
inoculated  and  uninoculated  seed ;  if  there  was  any  difference,  it  was  in  favor 
of  the  troat(»d  s(»od.  The  appearance  of  the  treated  seed  is  darker  than 
untreated."     (Valle  Cruces,  N.  C.) 

BEPOBTS  OF  INOCULATION  EXPEBIHENTS  CLASSED  AS 

FAILTJBES. 

Examples  of  results  classified  as  failures  follow : 

Alfalfa. — **  The  nodules  were  not  present  at  any  time.  The  plants  grew 
nicely  for  a  time,  then  died,  as  they  did  formerly  on  an  adjoining  plot  of  land. 
No  crop  of  alfalfa  ever  matured  on  this  or  any  adjoining  lands."  (Rome, 
Tenn.) 

Red  clover. — "  Could  net  find  any  nodules  on  either  inoculated  or  uninocu- 
late<l  crop.  It  is  the  first  clover  ever  sown  on  that  field ;  it  has  been  in  wheat 
and  com  for  thirty  years.  Got  a  good  stand,  but  It  is  mostly  small,  except  where 
stable  manure  was  spread."     (McMinnville,  Tenn.) 

Gowpea. — "  I  examined  peas  on  all  parts  of  my  place  and  found  but  few- 
nodules.  I  could  find  no  difference  in  the  treated  and  untreated  seed.  I  am 
inclined  to  think  my  inoculati<m  was  not  right  when  I  used  it.  My  land 
appears  to  be  without  the  proper  l>acteria ;  nodules  are  almost  entirely  lacking, 
and  of  course  I  cau  get  but  little  results  from  my  pea  crop."     (Moro,  Ala.) 

Soy  bean. — "  Plants  were  carefully  dug,  but  had  no  sign  of  nodules,  either 
treated  or  untreated.  Culture  may  have  been  beyond  the  milky  state  but  did 
not  appear  frothy.  Good  rank  root  system  but  no  nodules."  (Higganum, 
Conn. ) 

Garden  bean. — "  I  examined  the  roots  at  different  times  and  found  only  two 
nodules  on  the  roots,  and  they  were  imperfect  in  appearance.  There  was  no 
perceptible  difference  between  inoculated  and  uninoculated."  (ReedsvlIIe, 
W.   Va.) 

Garden  pea. — "  No  nodules  on  either  inoculated  or  uninoculated ;  no  differ- 
onc(»  in  grow-th.  Extremely  dry  weather  seemed  to  be  th^  only  cause  for  this 
l)eing  the  poorest  crop  I  have  ever  gi-own."     (Ashland.  Va.) 

Vetch. — "  Inoculation  had  no  effect ;  total  failure ;  no  difference ;  soil,  sandy 
loam,  very  poor  and  hungry."     (Anamosa,  Iowa.) 
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STJHMABY. 

1.  Abundant  nodule  formation  improves  the  chemical  composition 
as  well  as  increases  the  quantity  of  a  leguminous  crop. 

2.  Ix^guminous  crops  with  nodules  are  more  valuable  as  green 
manui-e  than  leguminous  crops  lacking  nodules. 

3.  Nematode  galls  or  root-knots  resemble  nodules  in  appearance, 
but  they  are  very  injurious  and  care  should  be  taken  not  to  confuse 
the  two  grow  ths. 

4.  It  is  wisest  to  depend  upon  pure  cultures  for  inoculating  pur- 
pose's. If  soil  is  to  l)e  used,  however,  great  precautions  sliould  be 
taken  in  selecting  and  handling  the  soil  to  guard  against  the 
introduction  of  weeds  or  plant  diseases. 
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from  the  publishetl  reports  of  the  agricultural  experiment  stations  and  kindred 
institutions  in  tliis  and  other  countries.  The  chief  object  of  these  publications 
is  to  disseminate  throughout  the  country  information  regarding  experiments  at 
tlie  different*  experiment  stations,  and  thus  to  acquaint  farmers  in  a  general 
way  with  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
results  herein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  experiments  may  modify  them,  and 
exiHjrience  alone  can  show  how  far  they  will  be  useful  in  actual  practice.  The 
work  of  the  stations  must  not  be  dei>ended  ui)on  to  produce  *'  rules  for  farming." 
How  to  apply  the  results  of  exiieriments  to  his  own  conditions  will  ever  remain 
the  prol)leni  of  the  individual  farmer. — A.  C.  True,  Director,  Office  of  Experi- 
ment Stations. 
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EXPERIMENT  STATION  WORK.'* 


DISTBIBUTING   MANXTBE   AND   FESTHIZEES.' 

Tn  a  bulletin  dealing  with  the  use  of  fertilizers  in  Mississippi, 
¥..  B.  Ferris,  in  charp^e  of  the  substation  at  McNeill,  makes,  as  a 
result  of  his  experience,  some  practical  suggestions  of  general 
interest  regarding  different  methods  of  distributing  manure  and 
fertilizers.  He  states  that  "there  are  two  general  methods  of  ap- 
plying fertilizers  and  manures — broadcast  and  in  the  drill.  It  is 
thought  best  to  make  very  large  applications  broadcast.  *  *  * 
Roughly  speaking,  we  would  say  that  any  application  of  commercial 
fi^rtilizers  heavier  than  1,000  pounds  per  acre  would  best  be  applied 
broadcast  and  any  smaller  amount  in  the  drill." 

USE  or  THE  MANTTRE  SPKEADEK. 

'^A  manure  spreader  is  the  l>est  and  cheapest  means  of  handling 
barnyard  manure,  provided,  of  course,  there  is  enough  of  this  ma- 
nure on  the  farm  to  justify  one  in  investing  about  $100  in  such  a 
machine.  These  manure  spreaders  can  be  regulated  to  distribute 
uniformly  almost  any  quantity  of  manure  per  acre,  and  will  apply  it 
either  broadcast  or  in  the  drill.  They  can  also  be  used  for  making 
heavy  applications  of  commercial  fertilizers." 

PABKING. 

The  merits  of  parking  as  a  means  of  distributing  manure  on  light 
soils  were  tested  at  the  McNeill  substation  in  the  following  way: 

In  the  fan  and  winter  of  1902-G,  30  head  of  steers  were  penned  on  5  acres 
of  land  and  fed  for  one  hundred  days  on  cotton-seed  meal  and  hulls.  The 
troughs  were  moved  at  intervals  so  as  to  cause  the  cattle  to  distribute  the 
manure  as  evenly  as  possible  over  the  land,  and  several  times  during  the  feed- 
ing i)eriod  the  land  was  plowed  to  prevent  the  washing  of  the  manure  over  the 
surface.  The  land  being  comparatively  level,  very  little  of  this  manure  was 
lost,  and  the  soil,  being  of  a  siindy  nature,  was  not  injured  by  the  tramping  of 
the  cattle  even  in  the  wettest  weather.  The  effect  of  this  manure  on  subsequent 
crops  has  been  quite  marked,  being  practically  as  great  in  1906  as  it  was  in 

''A  progress  record  of  experimental  inquiries,  published  without  assumption 
of  responsibility  by  the  Department  for  the  correctness  of  the  facts  and  con- 
clusions reported  by  the  stations. 

*  Compiled  from  Mississippi  Sta.  Bui.  99. 
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UK):;,  tho  first  yonr  after  the  work  was  doiu».  ♦  ♦  ♦  Tbe  average  yield  of  cot- 
ton on  the  unfertilized  soil  (nt  McNeill)  has  been  405  pounds  i>er  acre  of  seed 
cotton,  while  three  jears'  results  on  this  parked  land  show  an  average  yield 
of  1,253  i)ounds  per  acre:  the  yield  of  cotton  grown  for  four  years  continaonsly 
oil  tho  same  land  and  fertiliztnl  with  a  mixture  of  two  parts  acid  phosphate  and 
one  part  cott<)n-seed  meal  at  the  rate  of  300  iK)unds  per  acre  has  averaged 
033.5  pounds  of  soe<l  cotton  i>er  acre,  while  the  average  of  three  results  with  the 
same  fertilizer  on  the  parked  land  has  been  1.840  ix)unds  per  acre;  the  yield 
of  corn  for  throe  years  has  averaged  21.4  bushels  more  i)er  acre  on  the  iiarked 
laud  than  on  similar  soils  unmanure<l. 

This  shows  that  under  favorable  conditions  of  soil  and  climate 
])arkin<r  may  he  a  very  cheap  and  efficient  means  of  distributing 
manure. 

USE  OF  THE  FEKTILIZEB  DISTKIBUTEB. 

"  Tho  best  and  most  economical  way  of  applying  commercial  fer- 

tilizers  in  the  drill  is  by  means  of  a  fertilizer  distributer."    Mr.  Ferris 

has  tried  and  n^commends  a  form  of  drill  distributer  looking  very 

much  like  an  ordinary  cotton  planter,  which  will  apply  practically 

any  (piantily  of  fertilizer  per  acre  from  100  to  600  pounds,  and  costs 

between  $4  and  $5. 

HAND    APPLICATION. 

Mr.  Ferris  states  tliat  while  a  good  proportion  of  the  fertilizers 
used  is  t>i)plied  by  hand,  wind  is  likely  to  make  this  method  unsatis- 
factory "A  cheap  tin  fertilizer  horn  about  4  feet  long  and  costing 
20  to  2;")  cents  enables  one  to  do  this  work  much  better  and  with  a 
<rr^p^t  deal  less  stooping."' 

WINTERKILLING  OF  PEACH  BTTDi- 

Winterkilling  of  buds  is  the  cause  of  frequent  and  large  losses  in 
peach  growling.  The  injury  is  sometimes  due  to  the  starting  of  the 
Inids  before  danger  of  late  spring  frosts  has  passed  or  to  their  swell- 
ing during  excej^tionally  warm  winter  periods.  By  inducing  trees  to 
mature  buds  late  in  the  fall  the  buds  will  not  finish  their  resting 
]>eriod5  and  so  will  not  be  likely  to  start  in  the  spring  until  danger  of 
frost  and  cold  is  i)ast. 

In  a  recent  bulletin  of  the  Missouri  Station  W.  H.  Chandler  reports 
the  results  of  investigations  which  were  undertaken  to  ascertain  the 
effec'ts  of  severe  pruning  and  methods  of  training,  thinning,  and  cul- 
tivation on  the  hardiness  of  peach  buds  and  to  determine  the  relative 
hardiness  of  different  varieties.  The  more  important  of  theise  results 
obtained  are  summarized  as  follows : 

It  is  well  known  that  the  vi^or  of  growth  of  a  peach  tree  can  be  Increased 
hy  heading  back,  by  cutting  off  a  considerable  portion  of  the  ends  of  the 
branches  in  late  winter  or  early  spring  wlien  the  fruit  buds  have  all  been  killed. 


°  Compiled  from  Missouri  Stn.  Bui.  74. 
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This  is  an  excellent  treatment  to  enable  trees  to  recover  from  injury  to  the 
wood  by  severe  winters. 

The  fruit  buds  formed  on  this  vigorous  growth  of  new  wood  in  sections  north 
of  Missouri  are  more  liable  to  injury  from  the  cold  of  the  following  winter. 

The  buds  on  this  vigorous  new  wood,  however,  finish  their  resting  period  <> 
later  and  are  therefore  not  so  readily  started  into  growth  by  warm  periods  In 
winter  to  be  killed  by  cold  periods  following. 

In  Missouri,  especially  the  southern  half,  there  is  in  nearly  every  winter 
warm  weather  to  start  the  buds  into  growth  to  a  small  or  large  extent. 

In  most  of  Missouri,  then,  fruit  buds  on  trees  that  have  made  rather  a  vigor- 
ous growth,  caused  by  reasonably  severe  heading  back  or  by  cultivation,  are 
the  less  liable  to  winter  injury.  This  has  been  true  in  the  Missouri  Experiment 
Station  orchard  and  in  others  during  each  of  the  last  two  years. 

Heading  back  may  be  too  severe,  however,  since  In  any  year  the  fruit  buds 
most  likely  to  come  through  the  winter  safely  are  those  at  the  base  of  the 
whips  of  new  wood,  and  if  the  heading  back  has  been  too  severe  the  growth 
will  be  so  dense  that  no  fruit  buds  will  be  formed  at  the  base  of  those  whips. 

In  the  experiment  station  orchard  the  trees  having  the  smallest  percentage  of 
buds  killed  were  those  trained  to  a  spreading,  open  head,  and  forced  by  pruning 
and  cultivation  to  make  a  vigorous  growth. 

The  fruit  on  trees  with  spreading  heads  does  not  rot  so  badly  jis  that  on  trees 
with  dense  heads. 

The  fruit  on  trees  making  rather  a  vigorous  growth,  unless  the  growth  Is 
too  vigorous,  is  larger  than  that  on  trees  making  smaller  growth.  This  Is  true 
except  with  early  varieties,  where  a  tree  making  a  rather  small  wood  growth 
bears  the  better  fruit. 

Thinning  the  fruit  enables  the  tree  to  set  more  hardy  fruit  buds  for  the  next 
crop. 

In  the  station  orchard  where  only  one  side  of  a  tree  was  thinned  the  side  not 
thinned  had  from  5  per  cent  to  40  per  cent  more  of  its  fruit  buds  killed  by  a 
temperature  of  6°  F.  below  zero  on  February  5,  1007. 

Many  varieties,  like  the  Elberta,  Q^wford,  Golden  Gate,  Oldmixon,  and 
others,  the  fruit  buds  of  which  are  known  to  kill  badly  in  Missouri,  do  so  be- 
cause they  finish  their  resting  periods  early  and  are  therefore  easily  pushed 
into  slight  growth  on  warm  days  in  winter. 

Varieties  of  Chinese  Cling  and  green-twigged  types  (excepting  the  Elberta, 
which  has  more  the  character  of  the  Persian  race)  are  generally  late  In  finish- 
ing their  resting  periods  and  are,  therefore,  better  adapted  to  the  Missouri 
climate. 

The  results  of  these  experiments  show  that  in  general  those 
treatments  which  induce  vigorous  growth  of  new  wood,  prolonging 
thereby  the  resting  period  of  the  buds,  lessen  the  danger  of  winter 
killing.  It  is  thus  seen  that  good  cultivation,  pnming,  thinning, 
and  the  like,  which  are  commonly  employed  to  improve  the  quantity 
and  quality  of  fruit,  also  tend  as  a  rule  to  lessen  the  danger  of  win- 
ter killing  referred  to.  Tn  pruning,  however,  it  should  be  remem- 
bered that  the  young  whips  produced  are  more  sensitive  to  prolonged 
cold  in  winter  than  harder  wood,  and  the  trees  should  be  headed  back 

^  Plants  generally  have  resting  periods,  a  period  when  without  si>eclal  treat- 
ment they  can  not  be  forced  into  growth. 
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only  into  2-year-old  wood.  The  Missouri  experiments  indicate  that 
tlu'  purple-twiggod  varieties  as  a  rule  finish  their  resting  period 
earlier  than  the  green-twigged  varieties,  and  hence  are  more  likely  to 
!)(»  winterkilled,  and  this  offers  a  possible  basis  upon  which  to  develop 
more  resistant  and  safer  varieties. 

EFFECT  OF  FEBTIUZEES  ON  THE  COLOB  OF  APFIES.' 

The  opinion  is  sometimes  advanced  in  popular  articles  on  the 
subject  of  apple  culture  that  the  use  of  such  fertilizers  as  potash  and 
plios])horic  acid  will  improve  the  color  of  fruit.  In  cases  where 
these  particular  elements  are  seriously  lacking  in  the  soil  it  seems 
reasonable  to  believe  that  their  addition  in  some  available  form  will 
])romote  a  better  all-around  development  of  the  fruit,  color  included, 
since  both  of  these  elements  are  known  to  be  important  constituents 
of  the  apple.  On  the  other  hand,  scientific  knowledge  with  regard 
to  the  real  value  of  potash  or  phosphoric  acid,  or  any  other  fertilizer. 
in  improving  the  color  of  fruit  appears  to  be  too  limited  to  warrant 
the  apple  grower  in  resorting  to  commercial  fertilizer  as  a  specific 
trciitment  for  that  ])iirpose. 

In  this  connection  experiments  conducted  at  the  New  York  State 
Station  by  8.  A.  Beach,  and  recently  I'eported  by  U.  P.  Hedrick,  are 
of  special  interest.  These*  experiments  were  begim  in  1S93  on  an 
orchard  of  4*i-year-ol<l  a])ples  on  sloping  upland  with  a  medium 
heavy  clay  soil.     They  were  completed  in  1904.  ' 

'JlirouKlKnit  tlu;  exi>orimeiits  the  orchard  was  jjiven  clean  cuitiYation  until 
jiboiit  August  1,  .Miul  wjis  thoH  s<M?<U»<l  to  a  «'ov(»r  crop  of  oats,  barley,  or  clover. 
*  *  *  Thoro  w(M*o  l>4  troos  in  the  test,  represeutlng  the  foUowing  varieties: 
l>al<hvin.  Fnll  i'ippin,  KIkhIo  Ishiiul  (rreenin^,  Uoxbiiry,  and  Northern  Spy. 
The  orchiinl  was  (lividi^l  into  S  plats,  4  treated  and  4  untreated.  W^ood  ashes 
were  appIitMl  tn  the  tn^nttHl  plats  at  tlie  rate  of  KM)  i)ounds  i>er  tree,  or  4,800 
poinids  per  acre.  Dnrin;:  tlie  last  seven  years  of  the  exi>eriuient  acid  phosfihate 
was  ai)pli«Hl  at  the  rate  of  SA  pounds  per  tree,  or  40S  ix>unds  per  acre.  Calcnla- 
tious  made  from  analyses  of  tlie  fertilizers  show  that,  on  the  average.  HiO 
pounds  i»«'r  acre  of  actual  iM)tasli  were  applied  each  year;  72  iK>iind8  of  phos- 
ph<)ri<*  acid  from  thr  as]i(»s  and  r>7  iKunids  from  the  acid  phosphate:  and  Huie 
at  tlie  ratr  of  :V2  iK)unds  per  U\h\  l.r>3(>  iKunids  i»er  acre.  The  amoants  are  in 
«fx<*(?ss  of  tlie  usual  nK*onnnendations  of  these  fertilizers  for  apples. 

Yield  and  color  of  fruit  were  the  two  standards  used  for  measuring 
the  effects  of  the  fertilizer.  As  for  the  increase  in  yield,  it  is  reported 
that  tiie  results  w(^re  practicallv  nepitive  from  a  financial  standpoint. 

With  r(»«rar(l  (o  color  it  is  state<l  that — 

Takon  as  a  whole,  the  results  are  disapi)ointinp.  They  lack  nnifonnlty  and 
w<*re  not  dtM'idt»d  ♦'n«)Ujrh  in  a  sufficient  number  of  the  twelve  seasons  to  enable 
us  to  state  that  the  addition  of  the  suhstam-es  applU^  heightened  the  color  of 


"(V)mpile<l  from  New  York  State  Sta.  P.ul.  2SJ).     See  also  l*.  8.  Dept.  Agr., 
Office  Kxpt.  Stas.   Kpt.  11)03,  p.  5:^7. 
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apples  under  the  conditions  of  this  experiment.  The  effects  varied  not  onlj- 
froiii  season  to  season,  but  varieties  varied  greatly  in  some  seasons,  and  in  others 
the  same  variety  would  color  differently  in  plats  receiving  the  same  treatment. 
When  we  consider  the  number  of  factors  which  are  known  to  influence  color  in 
fruit  we  can  not  assume  with  any  degree  of  certainty  that  the  results  set  forth 
al>ove  show  that  the  addition  of  these  fertilizers  changed  the  color  of  the  fruit 
in  this  experiment  in  any  season.  Thus,  exposure  to  light ;  the  intensity  of  the 
light;  amount  of  foliage  on  the  tree;  the  healthfulness  of  the  foliage;  the 
amount  of  stored  food  in  the  plant;  soil  heat;  the  texture  of  the  soil — all  of 
these,  besides  potash  and  phosphoric  acid,  have  an  influence.  The  relations  of 
these  factors  are  so  intricate  that  It  Is  almost  Impossible  to  separate  them  In  an 
experiment  like  this,  and  especially  as  the  differences  were  so  slight. 

A  comparison  of  the  color  data  with  meteorological  data  for  the  twelve-year 
period  shows  that  the  treatment  seemed  to  have  an  Influence  In  coloring  fruit 
only  In  those  years  when  the  apple  did  not  develop  well,  as  in  1893  and  1902: 
and  that  in  other  seasons,  as  in  1896,  1900,  1904,  when  climatic  conditions  were 
favorable  to  the  development  of  fruit  and  foliage,  the  coloring  was  as  nearly 
l)erfeot  on  the  untreated  as  on  the  treated  plats. 

It  is  not  to  be  inferred  from  the  results  of  this  experiment  that 
commercial  fertilizers  are  never  needed  in  the  apple  orchard,  but 
they  do  appear  to  show  that — 

An  orchard  soil  may  not  need  potash,  phosphoric  acid,  nor  lime,  even  though 
the  soil  may  have  been  cropi)ed  a  half  century;  that  in  a  soil  which  produces 
api)Ies  of  poor  color,  potash  and  phosphoric  acid  may  not  Improve  the  color; 
and  that  the  apple  does  not  seem  to  be  as  exhaustive  of  soil  fertility  .as  farm 
crops.  The  experiment  suggests,  as  well,  that  to  assume  without  definite 
knowledge  that  a  tree  needs  this  or  that  plant  food,  often  leads  to  the  waste 
of  fertilizing  material:  and  that  in  the  matter  of  fertilizing  an  orchard  a  fruit 
grower  should  experiment  for  himself,  since  an  orchard's  need  of  fertilizer  can 
l>e  determined  only  by  the  behavior  of  the  trees  when  supplied  with  the  several 
plant  foods. 

BINGING  HERBACEOUS  PLANTS.  <> 

I".  P.  Hedrick,  O.  M.  Taylor,  and  R.  Wellington  recently  reported 
from  the  New  York  State  Station  the  results  of  an  experiment  in  the 
ringing,  or  girdling,  of  tomatoes  and  chrysanthemums.  This  is  prac- 
tically a  new  field  of  investigation.  The  first  work  to  be  noted  along 
this  line  was  that  of  L.  Daniel,  a  French  investigator,^  who  con- 
ducted the  experiment  with  different  species  of  crucifers,  eggplants, 
and  tomatoes.  With  cabbage  and  Brussels  sprouts  the  operation  re- 
sulted in  a  more  open  head  combined  with  a  decrease  in  size.  With 
these  plants,  as  well  as  with  kohl-rabi  and  ruta-bagas,  ringing  ap- 
peared not  only  to  have  no  practical  value,  but  was  also  detrimental 
to  their  best  development.  With  eggplant,  however,  the  size  of  the 
fruit  was  nearly  doubled  by  ringing  and  was  also  considerably  in- 
creased with  tomatoes,  although  the  flavor  of  the  fruit  was  unfavor- 

«  Complied  from  New  York  State  Sta.  Bui.  2as. 

^Conipt.  Rend.  Acad.  Sci.  TParls],  131  (1900),  p.  1253.  See  also  Amer.  Gard., 
22  (1001),  No.  328,  p.  24.'S. 
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ably  influenced.  In  1901,  IT.  P.  Hedrick,  in  writing  of  an  experi- 
ment conducted  by  one  of  his  students  in  the  ringing  of  chrysanthe- 
mums^ said  "  that  all  competent  judges  who  looked  over  the  experi- 
ment agreed  that  there  was  an  increase  in  size,  and  that  the  blossoms 
were  hastened  in  their  development. 

These  results  were  not  considered  conclusive,  however,  and  were 
offered  principally  with  the  view  of  creating  a  greater  interest  along 
this  line. 

Ringing  has  been  employed  to  some  extent  with  woody  fruit- 
bearing  plants,  such  as  the  apple,  the  grape,  and  the  currant,  as  well 
as  with  other  tree  fruits  to  a  lesser  degree  for  some  time  past.  The 
outcome  has  been  by  no  means  uniform,  and  growers  are  usually 
advised  to  submit  the  practice  to  experiment  under  conditions  com- 
mon to  their  own  soil,  climate,  etc.,  before  making  free  use  of  it. 

On  the  other  liand,  under  favorable  conditions,  ringing  has  ap- 
peared "  to  cause  unproductive  plants  to  set  fruit,  to  increase  the 
size  of  the  fruits  and  thereby  the  productiveness  of  the  plant,  and  to 
hasten  the  maturity  of  the  fruit.''  Work  with  grapes  and  apples 
along  this  line,  in  which  the  results  appeared  to  be  favorable,  was 
reported  by  the  Massachusetts  Hatch  Station.^  The  New  York  State 
Station  also  reported  favorable  results  in  some  instances  with 
grapes.'- 

With  regard  to  the  recent  New  York  State  Station  experiment  with 
tomatoes  and  oluTsanthemums,  the  authors  state  that  "  if  ringing 
w^ould  bring  herbaceous  plants  into  fruiting,  increase  the  productive- 
ness, and  hasten  the  maturity  of  the  product,  as  with  grapes  and 
apples,  the  operation  would  be  of  especial  value  in  growing  some 
greenhous(^  plants,  since  the  qualities  mentioned  are  essential  to  suc- 
cess in  growing  commercial  crops  under  glass.  It  would  commend 
itself,  too,  because  the  devitalization  which  eventually  follows  the 
ringing  of  plants  would  be  of  little  consequence  with  most  of  those 
grown  in  the  greenhouse,  since  they  are  grown  for  but  one  or  two 
seasons  and  then  discarded."  Both  the  tomatoes  and  chrysanthe- 
mums were  grown  in  the  greenhouse  under  normal  successful  condi- 
ti(ms.  Several  plants  of  the  Lorillard  tomato  were  ringed  in  the 
winter  of  1905-6.  The  plants  were  trained  to  a  single  stem.  "  Tlie 
members  of  one  group  of  plants  were  ringed  as  soon  as  the  second 
cluster  of  fruits  had  set;  those  of  the  second  group  when  the  fourth 
cluster  had  set.  Plants  in  a  third  group  were  unringed.  Ringing 
consisted  of  removing  a  five-eighths  inch  strip  of  bark,  cutting 
through  the  woody  tissue." 

«Amer.  Florist.  17   (1J)01),  p.  720. 

^Massachusetts  Sta.  Bui.  1. 

<^  New  York  State  Sta.  Bill.  351.    Sec»  also  T'.  S.  Dept.  Agr.,  B'armers'  BuL  lOB. 
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Several  varieties  of  chrysanthemums  were  treated  in  practically  the 
same  manner  in  the  autumn  of  1000.  The  first  group  was  ringed 
just  as  the  buds  appeared,  the  second  about  two  weeks  later,  when  the 
])uds  were  one-third  grown. 

The  results  of  the  ringing  as  noted  in  various  ways  were  disap- 
pointing. With  the  tomatoes  the  time  of  maturity  was  unaffected, 
the  average  number  of  fruits  was  reduced  18  per  cent  by  the  first 
ringing  and  10  per  cent  by  the  second  ringing,  and  the  effect  on 
(he  weight  of  the  fruit  was  variable  and  inconsequent.  Neither  the 
color  nor  the  flavor  appeared  to  be  altered  by  ringing.  The  foliage 
of  the  plant  was  somewhat  more  rank,  although  the  root  system 
apparently  suffered  from  starvation.  With  the  chrysanthemums  the 
principal  results  noted  were  that  "the  first  ringing  hindered  the 
opening  of  the  buds  in  all  of  the  varieties  except  one;  the  second 
ringing  slightly  hastened  the  maturity  of  all  except  one.  The  size 
of  the  blossoms  of  all  the  varieties  was  reduced  and  the  earlier  the 
ringing  the  greater  the  injury.'' 

As  a  general  result  of  this  work  the  authors  are  of  the  opinion  that 
it  is  very  doubtful  whether  ringing  can  be  made  beneficial  to  herba- 
ceous plants,  in  view  of  the  fact  that  the  loss  to  the  plant  is  great 
and  there  seems  to  be  little  or  no  compensating  gain. 

"  The  deleterious  effects  of  ringing  on  herbaceous  plants  are  so 
marked  that  the  query  arises  as  to  whether  woody  plants  do  not  suffer 
in  similar  degree  and  the  operation  possibly  cause  a  greater  loss  to 
the  plant  than  is  gained  in  the  product.'' 

POTATO  SCAB.- 

Potato  scab  is  a  well-known  and  widespread  disease  which  does 
an  immense  amount  of  damage  to  the  potato  crop  annually.  Injury 
and  consequent  losses  due  to  scab  remain  very  large  in  spite  of  the 
fact  that  the  cause  and  efficient  methods  of  controlling  the  disease 
have  been  known  for  many  years.  The  minute  parasitic  organism 
which  causes  the  disease  was  discovered  and  described  by  Koland 
Thaxter  of  the  Connecticut  State  Station  in  1890,  and  several  other 
stations  have  contributed  to  the  working  out  of  efficient  methods 
of  treatment  of  the  disease.  The  roughened,  scabby,  pitted  surface 
of  potato  tubers  due  to  scab  is  well  known  practically  everywhere 
that  potatoes  are  grown,  and  the  use  of  untreated  seed  and  the  too 
common  practice  of  reserving  unsalable,  scabby  tubers  for  planting 
has  resulted  in  an  increase  rather  than  in  a  decrease  of  the  disease  in 
manv  localities. 

«. 

«  Compiled  from  Maine  Sta.  Bui.  141. 
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In  a  bulletin  of  the  Maine  Station,  W.  J.  Morse  summarizes  the 
more  important  practical   facts  regarding  the  disease   as  follows: 

Croi)  Infection  on  old  land  may  come  from  the  soil,  from  the  seed,  or  from 
both.  On  new  land  the  source  is  largely  from  undisinfected  seed.  Soil  condi- 
tions, the  application  of  lime,  ashes,  chip  dirt,  etc.,  may  fav6r  the  development  of 
scab,  bnt  are  incapable  of  causing  it. 

Alkaline  soils,  the  use  of  stable  manure,  lime,  ashes,  and  certain  chemicals  of 
alkaline  nature  favor  the  fungus.  Acid  soils  and  certain  other  chemicals  are 
unfavorable  to  it. 

Reets  and  the  roots  of  a  few  other  vegetables  are  attacked  by  the  disease,  but 
the  fungus  may  persjst  in  infected  soil  for  several  years  without  the  presence  of 
known  host  plants. 

Badly  infested  soils  should  be  devoted  to  such  crops  as  grains,  grasses,  and 
clovers,  for  as  long  a  time  as  possible.  Fertilizers  favorable  to  scab  should  be 
avoided  and  **  souring  "  the  soil  l)y  grt»en  manuring  is  recommended. 

On  clean  soils,  onlj-  healthy,  disinfected  s<?ed  tubers  should  be  used.  Manure 
containing  uncooked  scabby  potatoes  or  refuse  should  be  avoided,  but  no  other 
precautions  as  to  fertilizers  are  necessarj'.  Clean  soil  may  be  infected  by  means 
of  tools,  bags,  baskets,  etc.,  which  have  been  in  contact  with  infected  land  or 
tubers. 

Small  amounts  of  seed  are  best  disinfected  by  soaking:  (a)  Two  hours  in 
solution  of  one-half  pint  forma liu  to  15  gallons  water,  or  (&)  one  and  one-half 
hours  in  2  ounces  of  corrosive  sublimate  dissolved  in  15  gallons  of  water. 

For  large  quantities  of  seed,  formaldehyde  gas,  generated  by  the  use  of  potas- 
sium jHirmanganate,  is  the  most  practical  disinfecting  agent.  Place  seed  tubers 
in  bushel  crates  or  shallow,  slat-work  bins  in  a  tight  room.  For  each  1,000 
cubic  feet  of  space  spread  23  o\uices  of  potassium  permanganate  evenly  over 
the  bottom  of  a  large  pan  or  pail  in  center  of  room.  Pour  over  this  3  pints  of 
formalin,  leave  room  at  once  and  allow  to  remain  tightly  closed  for  twenty-f6ur 
to  forty-eight  hours. 

The  corrosive  sublimate  (a  deadly  poison),  formaldehyde  (usually 
sold  under  the  name  of  formalin,  a  40-per  cent  solution  of  formalde- 
hyde), and  the  potassium  permanganate  can  be  obtained  of  any  drug- 
gist. Corrosive  sublimate  costs  about  15  cents  per  ounce,  formalin, 
which  should  contain  not  less  than  35, per  cent  of  formaldehyde,  40 
to  50  cents  per  pint,  potassium  pei-manganate  30  cents  per  pound. 

Treatment  is  therefore  neither  very  expensive  nor  difficult  to  apply 
according  to  the  above  directions.  It  would  seem  good  economy  to 
incur  the  small  expense  iuAolved  in  protecting  the  potato  crop  from 
possible  serious  injury  by  scab  and  clean  soils  from  infection  by 
diseased  seed. 

EFFECTS  OF  ESCAPING  ILLUMINATINO  GAS  ON  TBBES.* 

In  a  report  of  the  Massachusetts  Station,  G.  E.  Stone  calls  attention 
to  the  increasing  damage  to  shade  and  ornamental  trees  due  to  escap- 
ing illuminating  gas. 

"(Compiled  from  Massachusetts  Sta.'  Rpt.  1006,  p.  180. 
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The  Increased  death  rate  from  this  cause  may  be  accounted  for  by  the  fact 
that  gas  Is  now  more  extensively  used  than  formerly,  and  the  larger  pipes  now 
in  use,  together  with  modifications  in  the  methods  of  laying  these  pipes  and 
calking,  may  be  in  part  responsible  for  the  iuicretised  leakage.  At  any  rate, 
it  would  seem  that  where  small  pipes  have  been  in  the  ground  for  many  years 
with  thread- joint  connections  there  is  much  less  leakage  than  where  larger 
pipes  are  used,  and  where  the  calking  is  done  with  Portland  or  Roman  cement 
and  oakum  or  lead. 

Even  small  leaks  of  only  2  to  3  cubic  feet  per  day  are  capable  of 
injuring  trees  in  course  of  time,  since  the  soil  eventually  becomes 
charged  with  gas.  "  Should  the  roots  of  trees  happen  to  be  near 
tliese  leaks,  the  trees  will  become  unhealthy,  but  perhaps  will  not 
die.  There  are  hundreds  of  city  trees  affected  in  this  manner,  and 
gas  is  seldom  suspected  of  causing  their  sickly  condition." 

There  are  two  classes  of  injury  which  may  readily  be  distinguished  as  result- 
ing from  gas  poisoning:  First,  incipient  cases;  and,  second,  pronounced  cases. 
In  the  first  series  we  have  those  already  alluded  to  as  resulting  from  small 
leaks,  and  the  ground  in  such  cases  never  becomes  fully  charged  for  any  con- 
siderable distance.  They  may  not  result  in  killing  the  tree  directly,  but  cause 
it  to  be  unhealthy,  and  there  is  likely  to  be  a  large  amount  of  dead  wood  found 
on  such  trees  aunuall3\  Occasionally  a  large  tree  may  be  located  near  a  small 
leakage,  and  in  such  a  case  only  a  single  root  will  be  aCFected.  Those  i>ortion8 
of  the  trunk  of  the  tree  in  direct  connection  with  the  leak  will,  however,  show 
the  eftei'ts  of  gas  i)oisoning.  Small  leaks  of  this  description  often  produce  only 
loi-nl  injury.  Trec's  aCFected  in  this  manner  may  suffer  what  is  termed  *'  general 
debility."  *  -♦  *  In  severe  cases  of  gas  poisoning,  such  as  take  place  where 
there  is  a  large  leak,  the  effects  on  a  tree  are  very  pronounced,  and  there  is 
absolutely  no  hoi>e  of  recovery  for  a  tree  which  has  once  been  severely  injured 
by  ijas;  in  short,  where  a  tree  has  been  defoliated,  or  even  half  defoliated,  from 
the  effects  of  gas,  there  is  no  hoi)e  for  it,  although  it  might  be  possible,  if  one 
could  dig  up  all  the  soil  around  it  and  exi)ose  it  to  the  air,  to  eliminate  much 
of  the  gas  in  the  soil,  in  which  case  the  tree  might  make  some  attemi)t  to  recover. 

The  characteristic  symptoms  of  gas  iK)isoning  are  quite  marked  to  one  famil- 
iar with  them,  and  can  generally  be  distinguished  from  other  kinds  of  injury 
which  are  likely  to  affect  a  tree.  It  requires,  however,  pretty  close  observation 
and  thorough  understanding  of  conditions  in  order  to  distinguish  gas  poisoning 
from  some  other  tyi>es  of  injury  which  may  occur.    *    *    * 

In  general,  however,  the  symptoms  shown  by  trees  affected  with  illuminating 
gas  are  quite  different  from  those  arising  from  other  causes  which  are  likely  to 
be  active.  Trees  affected  with  gas  are  very  susceptible  to  rai)id  disintegration. 
One  of  the  first  effects  of  poisoning  in  summer  would  be  a  yellowing  and  dry- 
ing up  of  the  foliage,  and  a  greater  or  less  defoliation  of  the  tree,  according  to 
the  degree  of  poisoning.  The  trunk  of  the  tree  is  generally  dark  colored,  indi- 
cating an  absence  of  life:  but  this  feature  is  not  always  present. 

The  occurrence  of  Various  si)ecies  of  fungi  on  trees  affected  by  gas  is  rather 
conspicuous,  since  these  fungi  are  often  very  numerous,  and  make  their  appear- 
ance soon  after  a  tree  has  bt»en  injured;  whereas  on  trees  dying  from  other 
causes  it  is  sometimes  many  years  before  the  bark  becomes  covered  with  fimgi. 
The  saivwood  is  often  found  to  be  discolored,  and  it  has  peculiar,  character- 
istic odors  which  assist  in  a  diagnosis.    Sometimes,  however,  esi)ecially  when  the 

.316 


14 

tree  is  injured  by  gas  in  late  summer,  at  which  time  the  flow  of  sap  Is  not  so 
pronounced  as  in  the  spring,  the  o<lors  of  the  wooil  are  not  so  marked.  •  *  • 
There  is  considerable  difference  in  the  resistance  of  soils  to  gas.  In  gravelly 
soils  we  have  known  gas  to  travel  2,000  feet  without  any  difficulty  when  the 
ground  is  frozen,  and  escai>e  into  the  cellar  of  a  house;  whereas  In  heavier 
soils  gas  is  more  likely  to  be  restricted  to  smaller  areas. 

Digging  up  and  thoroughly  airing  the  soil  will  generally  over- 
come poisonous  properties  resulting  from  escape  of  gas,  but  where 
the  escape  has  been  long  continued  and  the  soil  has  become  thoroughly 
charged  with  the  poisonous  compounds  in  gas  the  sweetening  process 
is  slow,  and  it  will  be  some  time  before  trees  can  be  replanted  on  the 
soil  with  good  show  of  success. 

THE  TUNA  OE  PRICKLY  PEAE  AS  A  FOOD  FOB  MAH.o 

The  prickly  pear,  Indian  fig,  Barbary  fig,  or  tuna,  for  these  and 
other  names  are  applied  to  the  fruit  of  varieties  of  Opuntia,  a  family 
of  cacti,  is  eaten  in  large  quantities  in  the  warm  countries  where  it 
grows,  and  is  of  some  commercial  importance  outside  its  native  re- 
gion. In  many  of  tlie  northern  fruit  markets  in  the  United  States 
these  fruits  are  fairly  common  in  the  late  fall,  the  present  supply 
coming  almost  exclusively  from  southern  Europe.  Tunas  are  c<Hn- 
mon  in  the  southwestern  ITnited  States  and  are  used  as  food  to  a 
considerable  extent,  but  they  are  much  more  abundant  and  used  to  a 
much  greater  degree  in  Mexico.     (Fig.  1.) 

Recently  published  bulletins  of  the  New  Mexico  Station  and  the 
Bureau  of  Plant  Industry  of  this  Department,  by  R.  F.  Hare  and 
1).  Griffiths,  report  an  extended  experimental  study  of  the  tuna  and 
its  uses  as  food,  and  discuss  also  the  cultivation,  harvesting,  mar- 
keting, and  storing  of  these  fruits  and  related  questions. 

There  are  many  varieties  of  Opuntias,  including  both  wild  and  cul- 
tivated sorts,  which  yield  edible  fruits  to  which  the  name  tuna  is 
applied.  The  fruits  vary  in  shape  and  color  according  to  the  species 
and  the  conditions  under  whicli  tliey  are  grown.  They  are  commonly 
from  1  to  3  inches  in  diameter  and  are  usually  pearTshaped  or  fig- 
shaped,  though  in  some  species  they  are  nearly  spherical,  and  weigh 
from  an  ounce  to  a  half  pound  or  more,  and  when  ripe  vary*  from  a 
yellowish  green  to  a  dark  purple  color.  All  varieties  have  minute 
spicules  arranged  in  bunches  over  their  surface,  about  one  bunch  to 
every  s(juare  inch  in  the  better  varieties,  though  in  most  species  the 
spicules  are  more  numerous.  The  fruits  of  most  species  have  large 
spines  also  which  correspond  to  those  on  the  cactus  plant,  but  they 
are  nmch  more  delicate  and  usually  fall  off  before  the  fruits  are 
thoroughly  ripe.     A  cross  section  shows  that  the  fruit  is  covered 

<»  fV)mpile«l  from  Now  Mexico  Sta.  Bui.  04 ;  U.  S.  Dept.  Ajn*.,  Bureau  of  Plant 

Industry  Bui.  136. 
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with  a  thin  skin  or  epidermis,  beneath  which  there  is  a  rind  varying 
in  thickness  from  one-eighth  to  one-half  inch.  Inside  this  is  pulp 
or  edible  portion,  in  which  are  found  embedded  from  100  to  200  or 
nioi-e  seeds,  for,  witli  a  few  exceptions,  these  fruits  are  characterized 
by  a  very  large  seed  content. 

The  extended  series  of  analyses  of  Mexican  and  New  Mexican  tunas 
reported  by  Hare  and  Griffiths  show  that  they  resemble  other  siic- 


Fio.  1. — Tuna  tardona,  the  most  lilghlj  prlied  of  all  the  Mexican  tunas. 

culent  fruits  in  composition,  the  solid  material  constituting  some 
6  to  13  per  cent  of  the  total  edible  portion.  The  principal  nutritive 
materials  are  sugars,  7  or  8  per  cent  being  perhaps  a  fair  average 
value.  Small  amounts  of  nitrogenous  material,  fruit  acids,  and  ash 
are  also  present. 

PBESH  TUNAS. 

In  Mexico,  where  many  varieties  are  eat«n,  some  are  considered 
more  wholesome  as  well  as  more  palatable  than  others.    The  harvest- 
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ing  of  wild  and  cultivated  tunas  is  a  matter  of  much  importance,  and 
the  methods  which  are  followed  in  Mexico  are  described  at  length  by 
Hare  and  Griffiths: 

During  the  height  of  the  season,  when  the  fruit  is  cheapest,  women  api)ear 
on  the  markets  each  morning  witli  huge  basltets  of  them  ready  peeled.  •  ♦  • 
Each  purchaser  is  fumishetl  with  a  tip  of  maguey  leaf  or  a  thorn  of  the  mes- 
quite  with  which  to  eat  the  pulps.  *  *  *  By  far  the  greater  amount  of 
fruit  is  sold  unpeeled.  This  is  esi)ecially  true  during  the  season  when  fruits  are 
not  al)un(lant,  for  less  waste  attends  it.  Sometimes  the  purchaser  peels  the 
fruit  himself  and  at  others  he  eats  it  as  the  vender  or  his  attendant  peels  it  for 
him.  The  process  of  i)eeling  is  simple,  *  *  •  the  knife  being  run  across  the 
top  and  down  one  side  to  the  base,  when  the  pulp  may  be  picked  out  easily. 
When  fully  rii)e  much  of  the  rind  of  some  species  is  consumed  with  the 
pulp.    *    *    • 

On  the  whole  it  may  be  said  that  tunas  are  easily  injured  and  consequtHitly 
much  care  is  necessiiry  in  handling  them  when  they  are  intended  for  packing. 
They  must  also  be  w^ell  aerated  in  storage,  which  is  true  of  all  fruits.  •  •  * 
Contrary  to  popular  opinion,  some  tunas  can  be  preserved  in  the  fresh  condition 
about  as  long  as  the  common  fruits  of  the  temr>erate  zone,  if  properly  handled. 

DBIED  TUNAS  AND  TUNA  PBODUSTS. 

Tunas  are  dried  in  large  quantities,  the  thin  skin  which  covers  the 
rind  being  first  removed.  White  or  yellow  varieties  are  usually 
selected  for  drying,  as  they  yield  a  more  attractive  product  than  the 
red.  A  number  of  other  food  products  are  also  prepared  from  tunas, 
notably  a  thick  sirup  known  as  "  Miel  de  Tuna,"  or  tuna  honey,  a 
thick,  paste-like  mass  known  as  "  Melcocha,"  and  a  more  solid  paste 
known  as  "  Queso  de  Tuna,"  or  tuna  cheese,  which  in  appearance 
somewhat  resembles  old-fashioned  apple  marmalade.  A  fermented 
drink  called  ''  Colonche  *'  is  also  made  from  these  fruits. 

In  making  the  tuna  honey  ''  the  peeled  tunas  are  put  in  the  kettles 
and  boiled  until  the  free  seeds  fall  to  the  bottom.  This  occupies 
usually  about  tw^o  hours,  fresh  material  being  added  from  time  to 
time  as  the  water  evaporates.  The  seeds  are  removed  with  a  sieve 
and  the  sirup  returned  to  the.  fii'e  and  boiled  slowly  for  two  or  three 
hours  more,  or  until  it  approaches  the  consistency  of  honey.  It  is 
then  poured  into  wooden  tronglis,  where  it  is  thoroughly  mixed  with 
wooden  paddles  until  completely  cooled.  After  setting  for  twelve 
to  twenty-four  houi*s  it  is  packed  away  in  bottles  or  earthenware 
jugs.  It  may  be  kept  about  the  same  as  molasses,  and  is  said  to 
remain  in  good  condition  indefinitely.  After  a  time,  however,  it 
candies  and  becomes  difficult  to  handle.'' 

Melcocha  and  tuna  cheese  are  made  from  peeled  tunas  from  which 
the  seeds  have  been  ^emo^'ed,  a  seeder  being  used  for  the  purpose. 

The  most  palatable  prickly  pear  growing  in  New  Mexico,  accord- 
ing'to  the  authors  quoted,  is  a  variety  with  dark-purple  fruit  and  a 
brilliant  red  juice,  and  while  it  is  not  eaten  very  extensively  fresh  it 
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is  used  by  the  Mexican  residents  in  considerable  quantity  in  the 
manufacture  of  preserves.  In  studies  which  were  made  with  a  view 
to  determine  the  best  use  of  the  brilliant-colored  juice  the  pulp  was 
evaporated  to  a  thin  paste  constituting  about  one-eighth  of  its 
original  volume  without  suffering  any  change  in  color. 

This  paste  was  used  for  coloring  apple  jelly  and  candy,  and  was  found  to 
serve  admirably  for  the  former  purpose.  Because  of  the  danger  or  prejudice 
aj^ainst  the  use  of  the  coal-tar  dyes,  it  may  have  some  value  commercially  as  a 
vegetable  coloring  matter.  Candy  colored  by  means  of  it  lacked  the  brilliancy 
of  that  colored  with  coal-tar  dyes,  and  it  is  doubtful  if  it  could  ever  be  very 
generally  used  for  this  purpose.  The  paste  prepared  in  this  manner  had  51.6 
per  cent  sugar,  only  0.48  per  cent  being  sucrose.  By  removing  the  sugar  and 
insoluble  solids  from  the  material  the  coloring  matter  could  probably  have  been 
concentrated  to  as  rich  a  color  as  cochineal  paste.  *  •  *  As  to  whether  or 
not  the  fruits  will  ever  prove  of  commercial  value  for  the  preparation  of  a 
coloring  matter  will,  we  believe,  depend  solely  upon  the  yield  per  acre  that  can 
be  obtained.     This  can  only  be  determined  by  experiment. 

As  regards  the  value  of  tunas  in  general  and  the  possibilities  of 
their  cultivation,  Hare  and  Griffiths  believe  that  conservative  judg- 
ment based  on  observation  and  experiment  "  would  pronounce  many 
species  of  prickly  pear  to  be  decidedly  susceptible  to  cultivation  and 
highly  productive  of  both  fruit  and  forage  under  proper  conditions 
of  temperature  and  moisture." 

It  is  also  true  that  there  are  species  which  thrive  under  moderate  extremes 
of  heat;  that,  as  a  rule,  they  are  adapted  to  conditions  of  periodical  rainfall 
and  thrive  where  the  distribution  of  moisture  is  too  irregular  and  uncertain  for 
commonly  cultivated  crops;  that  the  spines  and  spicules  have  been  practically 
successfully  eliminated  from  the  plant  body  in  valuable  species  but  not  from 
the  fruit;  that  all  of  the  so-called  spineless  forms  concerning  which  we  have 
definite  knowledge  are  less  hardy,  especially  toward  drought  conditions,  than 
spiny  natives ;  that  it  is  quite  probable  that  by  persistent  breeding  and  selection 
the  spines  and  spicules  maj'  be  more  completely'  removed  and  the  plant  bred 
to  withstand  a  greater  degree  of  cold;  that  the  plants  can  be  fed  together  with 
more  concentrated  foods  with  profit;  that  the  fruit  is  now,  in  its  spiny  condi- 
tion, an  important  and  highly  prized  ingredient  in  the  diet  of  the  i)oorer  classes 
of  Mexico  and  Sicily  especially:  and  that  highly  prized  products  are  prepared 
from  the  fruits;  that  the  group  is  of  sufficient  economic  promise  to  merit  thor- 
ough investigation. 

COOKING  GEEEAL  FOODS." 

Cereal  breakfast  foods  may  be  roughly  divided  into  three  groups: 
(1)  Those  like  old-fashioned  oatmeal  which  are  not  cooked  at  all 
in  the  process  of  manufacture,  (2)  those  like  flaked  or  rolled  grains 
which  are  partially  cooked  at  the  factory,  and  (3)  those  which  have 

«  Compiled  from  Connecticut  Storrs  Sta.  Rpt.  1904,  p.  180 :  Maine  Sta.  Bui. 
118:  Ann.  Rpt.  Ontario  Agr.  Col.  and  Expt.  Farm,  32  (1906),  p.  63;  Jour.  See 
Chem.  Indus.,  26  (1907),  p.  240. 
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been  submitted  to  some  special  cooking  processes,  like  browning  or 
baking,  and  may  be  eaten  without  additional  cooking.  Sometimes 
the  cooked  or  partially  cooked  foods  are  treated  with  malt,  which, 
it  is  claimed,  converts  some  of  the  carbohydrates  into  soluble  forms. 

Extended  series  of  digestion  experiments  with  cereal  breakfast 
foods  have  been  i-eported  from  the  Connecticut,  Maine,  and  Mimie- 
sota  experiment  stations  and  the  Ontario  Agricultural  College,  which 
warrant  the  general  conclusion  that  these  foods  closely  resemble 
different  types  of  Ijread  in  digestibility  as  they  do  in  composition, 
the  breakfast  footls  from  which  the  coarser  part  of  the  grain  has 
been  removed  approximating  white  bread  in  thoroughness  of  diges- 
tion, while  those  sorts  which  retain  the  branny  portions  more  closely 
resemble  graham  bread  and  whole-wheat  bread. 

Tlie  subject  of  composition  and  digestibility  of  these  foods  and 
related  questions  has  been  discussed  in  earlier  Farmers'  Bulletins." 
It  is  generally  believed  that  long-cimtinued  cooking  renders  cereal 
breakfast  foods  more  easily  and  thoroughly  digested.  In  experi- 
ments carried  on  by  U.  Harcourt  at  the  Ontario  Agricultural  Col- 
lege it  was  found  that  the  farinas  were  broken  down  and  rendered 
soluble  to  a  greater  extent  by  cooking  than  the  oatmeals. 

Young  men  in  good  health  served  as  subjects  of  digestion  experi- 
ments in  which  cereal  foods  cooked  for  a  shoil  period,  twenty  min- 
utes, were  compared  with  those  cooked  for  a  long  period,  eight  houi*s. 
"  111  order  that  the  results  might  be  strictly  comparable,  the  same 
subjects  were  used  in  determining  the  digestibility  of  the  meal  cooked 
for  the  short  and  long  periods.  Different  subjects,  however,  were 
used  with  each  sami)le  of  meal.  This  was  done  to  bring  in  as  many 
conditions  as  possible."  The  average  results  of  the  experiments 
follow. 


Arrntffr  iliijrstibUitu  of  rolled  nattt  and  wheat  farina  rookrd  for  Irmg  and  %hwri 

periods. 


Kind  of  foud. 


Rolled  oftts  (cooke<l  twenty  minutes;—. 

Rolled  oats  (cooko<l  eight  hours) 

Wheat  farina  (cooked  twenty  nilnuten) 
Wheat  farina  (eooke<l  eight  hours.) 


Organic 
matter. 

Protein. 

!■»«. 

OarlM>- 
hydratM. 

Per  cent. 
94.2 
!>;■».  4 

95.3 

Per  cent. 
81.6 
84.8 
79.8 
79.4 

9I.S 
M.6 
M.9 
06.6 

86.S 
96.t 
98.5 

From  the  above  results,  it  is  evident  that  tiie  length  of  time  the  meal  web 
<*<)<dve(l  did  not  very  materially  influence  the  i)ercentnge  amount  digested.  It  iSi 
of  course,  iwssible  that  less  energj'  may  have  been  cxi)ended  in  digesting  thit 
which  was  cooked  the  longer  time,  but  no  figures  could  l>e  procured  on  this  point 
It  is,  however,  imix)rtant  that  starchy  foods  l)e  cool^ed  sufficiently  long  to  caiue 
the  rupture  of  the  starch  cells.  Judging  by  results,  this  appar^itly  was  ac- 
complished, at  least,  nearly  as  well  in  «me  case  as  in  the  other. 


«r.  S.  nept.  Agr.,  Farmers'  Buls.  237,  p.  14;  249. 
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From  all  the  data  which  are  reported  regarding  composition,  diges- 
tibility, and  comparative  cost  of  a  number  of  kinds  of  cereal  break- 
fast foods  Professor  Harcourt  conchides  that — 

It  is  evident  that  corn  meal,  rolled  oats,  and  the  farinas,  especially  if 
bought  in  bulk,  are  the  most  economical  breakfast  foods.  It  is,  however,  true 
that  these  foods  do  not  agree  with  everyone  and  that  the  so-called  predigested 
foods  may  be  useful  for  those  people  who  have  difficulty  in  digesting  starch. 
They  may  also  have  a  place  in  a  hurry-up  breakfast,  but  it  is  evident  that  a 
curious  name  given  to  a  much-advertised  food  does  not  indicate  a  high  nutritive 
value,  and  the  intelligent  buyer  who  has  to  consider  economy  will  hardly  pass 
by  the  old  forms  of  breakfast  foods  unless  his  own  experience  has  actually 
demonstrated  that  these  newer  foods  have  a  superior  value. 

SOME  EXPERIMENTS  IN  SILAGE  MAKINO.<> 

The  fermentation  of  silage  entails  more  or  less  loss  of  material, 
but  is  commonly  considered  beneficial,  as  it  develops  flavors  and 
softens  plant  tissue. 

LOSSES  IN  THE  SILO.& 

Tlie  amount  of  material  lost  when  green  crops  ferment  in  the  silo 
has  been  frequentty  studied.  In  recent  tests  carried  on  at  the  Canada 
experimental  farms  with  an  experimental  silo  it  was  found  that  com 
lost  15  per  cent  of  its  gross  weight,  a  mixture  of  corn  and  rape  33 
per  cent,  and  rape  alone  54  per  cent.  The  material  was  placed  in 
the  silo  in  September  and  taken  out  in  March. 

STEAMED  SILAOE. 

Excessive  fermentation  produces  silage  with  a  high  acid  content, 
in  addition  to  causing  a  large  loss  of  nutritive  material.  The  effect 
of  checking  extensive  fermentation  by  treating  silage  with  steam 
has  been  studied  by  A.  L.  Knisely  at  the  Oregon  Station  for  a  num- 
ber of  years.  The  silos  were  filled  in  the  usual  way  and  steam 
generated  in  a  boiler  was  passed  through  a  pipe  into  the  mass  until 
it  was  thoroughly  heated  (twelve  to  fourteen  hours  at  20-40  pounds 
pressure)  in  case  of  silos  5  feet  in  diameter  and  12  feet  deep.  Large 
as  well  as  small  silos  were  used.  The  method  of  piping  to  introduce 
the  steam  at  the  bottom  and  in  the  middle  of  the  silos  is  shown  in 
figure  2.  The  sugar,  acidity,  and  moisture  were  determined  in  the 
fresh  material  and  at  frequent  intervals  when  the  silage  was  removed 
from  the  silo.  In  the  case  of  cut  vetch  and  whole  and  cut  clover 
the  acid  in  the  fresh  material  before  ensiling  ranged  from  0.18  to 
0.27  per  cent,  calculated  as  acetic  acid,  and  in  the  steamed  silage 
when  taken  from  the  silo  from  0.42  to  0.88  per  cent.  The  sugar  in 
the  fresh  material  ranged  from  1.36  per  cent  to  2.07  per  cent  and  in 


«  Compiled  from  Delaware  Sta.  Rpt.  1903,  p.  36;  Oregon  Sta.  Bui.  72,  Rpts. 
1903,  p.  34 ;  1905,  p.  53 ;  Canada  Expt.  Farms  Rpts.  1904,  p.  166. 
^See  also  U.  S.  Dept.  Agr.,  Farmers'  Bui.  133,  p.  31. 
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tlie  sikge  from  0.d3  to  2.08  per  cent.  In  a  test  in  which  the  eilftge 
was  not  sleunied  the  fresh  clover,  contained  0.18  per  cent  acirt  nnd 
the  ensiled  iiiiiterinl  1.01  per  cent,  the  proportions  of  sugar  in  the 
fi-e-sh  and  ensiled  materinl  being  1.82  per  cent  and  0.75  per  cent. 
Another  sample  of  ensiled  rlover,  which  was  not  steamed,  contained 
l.lfi  per  cent  acid.  In  later  experiments  the  acidity  of  unsteamed 
silage  of  all  kinds  (com,  vetch, 
and  clover)  varied  from  1.01  to 
1.94  per  cent,  averaging  1.58,  of 
steamed  silage  from  0.3  to  0.88 
per  cent,  averaging  0,53  per 
cent.  Steaming  seems  to  be 
more  effective  in  checking  the 
acid  fermentation  in  com  than 
in  other  crops. 

In  one  of  the  tests  of  steamed 
silage  immature  com  fodder 
which  had  been  touched  b}~ 
fro^t  was  used.  Full  analyses 
of  tlip  fresh  and  ensiled  mate- 
rial are  reported,  the  acid  in 
the  silage  being  determined  at 
intervals  of  a  week  for  about 
two  months.  The  fresh  mate- 
rial contained  0.18  per  cent  add 
and  •2Aji  per  cent  sugar  and  the 
material  when  taken  from  the 
silo  0.48  per  cent  acid  and  2.15 
per  cent  sugar.  For  purposes 
of  comparison  a  full  analysis 
wan  made  of  ordinary  corn 
silage.  This  contained  1.65  per 
cent  acid  and  0.4r9  per  cent 
sugar.  A  comparison  of  the 
two  materials  led  the  author  to 
conclude  that  the  ordinary  si- 
lage "  underwent  considerably 
moi-c  chemical  or  biological 
changes  than  did  the  steamed 
>ilagp,  these  dinnges  l)eing  indicated  by  the  large  increase  in  acidity 
!ni<i  liccrcaM'  in  siiyjir,"  The  steanie<l  corn  silage  was  fed  to  stock  and 
wiir-  fiiiiiid  to  bavo  suffered  very  little  injury  from  the  frost. 
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As  regards  steaming  silage  in  general,  the  author  considers  that 
the  "'  operation  was  quite  beneficial  and  the  steamed  silage  was  much 
better  than  that  which  was  not  steamed.  Stall-fed  animals  were  able 
to  eat  without  the  least  injury  50  to  76  pounds  of  this  steamed  silage 
per  day." 

SrLAGE  FBOM  CUBED  COBN  FODDEB. 

At  the  Delaware  Experiment  Station  A.  T.  Neale  has  studied  the 
po&sibility  of  making  silage  from  cured  com  fodder,  being  led  to 
undertake  the  work  by  the  fact  that  formerly  good  results  were  ob- 
tained locally  by  feeding  cut  corn  fodder  which  was  packed  into 
boxes,  moistened  with  hot  water,  and  allowed  to  stand  for  twenty- 
four  hours.  Concentrated  feeds,  such  as  cotton-seed  meal,  could  be 
mixed  with  the  mass  and  such  a  mixture  used  in  the  place  of  bran. 
The  method  is  too  inconvenient  for  general  use,  but  it  suggested  the 
possibility  of  making  silage  from  dried  corn  fodder  by  the  addition 
of  water  and  subsequent  fermentation.  When  the  experiment  was 
tried,  a  rise  of  temperature  was  noted  in  the  silo  and  the  development 
of  an  aromatic  odor,  as  in  the  case  of  green  silage.  It  was  found  that 
young  and  old  stock  ate  such  silage  practically  without  waste  and. 
that  cows  preferred  it  to  dried  shredded  fodder. 

It  is  a  better  and  a  safer  mass  to  use  with  cotton-seed  meal  than  dried  fodder 
or  hay.  The  meal  adheres  to  the  damp  fodder,  can  not  be  separated  from  it 
by  the  stock,  mastication  is  insured,  and  impaction  of  cotton-seed  meal  pre- 
vented.    ♦     *     • 

In  this  experiment  the  quality  of  the  fermented  product  varied.  Where  the 
moisture  content  was  normal,  the  aromatic  odor  above  noted  was  present.  No 
points  of  excessive  moisture  were  found.  Fodder  in  the  bottom  of  the  silo  was 
not  as  moist  as  that  nearer  the  top.  In  places  channels  had  formed,  through 
which  the  water,  pumped  upon  the  surface,  had  flowed,  leaving  masses  of  only 
partially  moistened  fodder,  in  which  to  a  limited  extent  a  musty  smell  and 
visible  mold  in  extreme  cases  were  noted.  This  was  also  the  case  in  the  product 
stored  in  immeiliate  contact  with  the  cemented  lining  of  the  silo,  a  condition 
also  likely  to  exist  in  silage  made  from  green  cornstalks. 

The  fact  that  the  Are  risks  were  noticeably  decreased  by  moistening  the  fod- 
der com  was  patent  to  all  observers. 

In  connection  with  the  Delaware  work  the  loss  of  material  from 
fermentation  was  calculated  in  making  silage  from  dried  corn  fodder 
moistened  with  water.  According  to  the  data  reported,  "  100  pounds 
of  the  fodder  would  lose  2.81  pounds  of  starch,  or  its  equivalent,  to 
produce  through  its  complete  fermentation  the  necessary  heat  to 
raise  the  temperature  of  the  mass  to  165°  F.,  and  this  amount,  2.81 
pounds,  is  just  6  per  cent  of  the  total  dry  matter  of  the  fodder." 
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EECENT  HORSE-FEEDINa  TESTS.* 

Various  problems  concerned  with  hoi"se  feeding  and  management 
have  been  studied  at  tlie  agricultural  experiment  stations,  and  such 
work  has  been  summarized  in  earlier  Farmers'  Bulletins.* 

OATS. 

Of  recent  work,  that  reported  by  F".  W.  Taylor,  of  the  New 
Hampshire  Station,  is  of  interest,  as  it  has  to  do  with  the  comparative 
value  of  light  and  hea^y  oats  for  draft  animals.  Three  pairs  of 
work  horses  of  Percheron  blood  were  used  in  the  test,  one  in  each 
lot  being  fed  lieavy  oats  for  thirty  days  and  the  others  light  oats. 
During  an  additional  period  of  thirty  days  the  conditions  were 
reversed.  In  every  case  10  ])ounds  of  the  oats — that  is,  5  pounds 
in  the  morning,  .*>  pounds  at  noon,  and  0  pounds  at  night — were  fed 
with  mixed  hay  of  average  (luality  ad  libitum.  All  the  horses  were 
used  for  farm  work,  recjuiring  average  exertion  and  endurance.  *Vs 
shown  by  weighings  taken  twice  a  week,  1  horse  lost  on  both  light 
and  lK»a\y  oats,  T)  gained  on  heavy  oats,  and  4  gained  on  light  oats. 

Tli(?  tot.Ml  ffaiii  or  loss  in  any  caso  was  not  material  and  was  not  mnch  greftter 
than  the  variatir.n  in  weight  from  ont*  day  to  another.  The  practical  reBiilts  of 
this  oxporinicnt  seem  to  indicate  that.  )M)nnd  for  iNHind,  the  light  oats  bare 
nearly  the  same  fecHling  vahn»  as  the  heavy  oats.  AUhough  the  lieavy  oats  cou- 
tain  a  higher  percentagt*  of  protein,  fat,  and  nitrogen-free  extract  and  a  lew 
percentage  of  liher  than  the  light  oats,  it  seems  probable  that  the  relatlye  pro- 
portions <»r  thes«»  const itnents  in  the  two  grades  are  sneh  that  they  are  more 
easily  and  tlioronghly  digesttnl.  *  *=  "  The  percentage  of  kernel,  ns  would  be 
expe<'te(l,  l)ears  a  close  relalion  to  the  weight  imt  bushel.  It  should  be  remon- 
benMl  that  althongh  the  two  grades  ai(»  practically  equal  pound  for  ix>und  tbey 
are  not  iH|nal  <piart  for  <inart.  and  that  in  feeding  by  measure,  as  is  nsually 
done,  dne  allowance  should  be  made  for  the  heavy  oats  and  a  le88  quantity 
given.  Since  oats  are  bought  and  sold  by  weight  instead  of  measure,  there  seeuis 
to  be  no  gain  made  in  buying  the  heavy  oats  at  a  much  advanced  price  over  the 
light  oats. 

The  French  investigator,  Grandeaii,  states,  on  the  basis  of  experi- 
ment and  observation,  that  crushing  oats  increases  tlieir  digestibility, 
and  that  crushed  oats  have  Wen  fed  with  satisfactory  results  for 
some  vears  bv  a  cab  com])anv  in  I*aris  and  have  effected  a  decided 

saving. 

MOLASSES. 

The  possibility  of  substituting  for  oats  a  mixed  feed  made  up  of 
00  per  cent  niohisses,  20  per  cent  corn  feed,  and  20  per  cent  linseed 
meal  was  studied  by  II.  van  de  Venne  with  army  horses  at  Brussels, 

"Compiled  from  Lcaiisiana  8ta.  Bui.  HG;  New  Hampshire  Sta.  Bui.  120; 
rtah  Sta.  Bui.  101;  Breeders'  (;az.,  4S  (11>05),  p.  (597:  Centbl.  Agr.  Ghem^  84 
nJK)5),  No.  12,  p.  S25;  2  Confe'.  Inteniat.  Aliment.  Ration.  B4taU,  1906.  Rapa, 
p.  1 :  Jour.  Agr.  Prat.,  n.  ser..  10  (1905).  p.  777;  Natal.  Agr.  Jour,  and  MIn.  Eec, 
9  (IIKMJ),  p.  1123:  Soc.  Aliment.  liation.  Betail.  (V>mpt.  Rend.,  la  Oongn  1806* 
p.  87. 

*U.  S.  Dept.  Agr..  Farmers'  Buls.  laS.  133,  170,  222. 
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Belgium.  Judging  by  the  weight  of  the  animals,  he  concluded  that 
the  normal  ration  made  up  of  12.13  pounds  oats,  1.32  pounds  bran, 
6.61  pounds  hay,  and  4.41  pounds  chopped  straw  was  sufficient  for 
their  needs.  When  about  half  the  oats  was  replaced  with  the  mo- 
lasses feed  somewhat  greater  gains  were  made  than  on  the  normal 
ration.  The  molasses  ration  had  no  marked  effect  on  the  amount  of 
water  consumed. 

Molasses  was  an  important  constituent  of  the  above-mentioned 
ration,  and  this  material  is  attracting  considerable  attention  at  the 
present  time  as  a  feeding  stuff  for  horses  and  other  farm  animals. 

According  to  W.  H.  Dalrymple,  of  the  Louisiana  Experiment  Sta- 
tion, who  has  studied  the  question  in  the  Louisiana  sugar  plantations, 
"  the  custom  of  feeding  molasses  to  the  work  stock  on  our  large  sugar 
estates  has  been  adopted  in  anything  like  systematic  manner  only 
within  the  past  few  years,  ^Previously,  and  when  the  price  was  ex- 
tremely low,  quantities  of  the  material  were  run  into  large  iron 
troughs,  and  the  mules  allowed  free  access  to  it ;  and,  to  some  extent, 
this  rather  prodigal  method  still  prevails.  The  true  value  of  black- 
strap as  a  food  stuff  has  become  more  apparent  of  late  years,  however, 
and  as  the  question  of  feeding  economically  has  become  one  of  con- 
siderable moment  to  our  planters,  it  is  being  used  more  as  an  in- 
gredient of  the  '  balanced  ration,'  and,  as  a  rule,  mixed  with  other 
concentrates." 

The  average  consumption  on  47  plantations  in  the  sugar  belt  was 
found  to  be  about  10  pounds  per  head  per  day,  and  the  range,  accord- 
ing to  the  statistics  gathered,  about  2  to  21  pounds.  A  gallon  of 
blackstrap  molasses  weighs  on  an  average  12  pounds.  Chopped  hay, 
pea  vines,  alfalfa,  and  occasionally  green  cane  tops,  and  some  con- 
centrated feed  are  conmionly  mixed  with  the  molasses  and  the  whole 
fed  in  three  portions.  It  is  desirable  to  begin  with  small  amounts 
of  molasses  when  this  material  is  introduced  into  a  ration. 

The  data  collected  are  in  accord  with  the  generally  accepted  view 
that  molasses,  where  it  is  available  at  reasonable  prices  for  feeding- 
purposes,  constitutes  a  wholesome  and  easily  digested,  as  well  as  an 
economical,  constituent  of  a  ration  for  draft  animals.  "  It  would 
seem  that  the  somewhat  general  impression  that  molasses,  from  any 
source,  is  unduly  laxative,  must  have  been  based  upon  the  effect  pro- 
duced by  the  by-product  from  the  beet  factory,  and  not  sugar-cane 
molasses,  as  there  is  abundant  evidence  in  our  own  State  of  the  harm- 
less effect  of  blackstrap,  so  far  as  a  purgative  action  is  concerned." 

Molasses,  as  everyone  knows,  owes  its  nutritive  value  largely  to  the 
sugar  which  it  contains.  A  French  investigator,  who  studied  the 
feeding  value  of  beet  molasses,  states  that  experimental  evidence 
shows  that  sugar  did  not  appreciably  diminish  the  digestibility  of 
the  nutrients  of  a  ration  when  the  amount  fed  to  horses  was  equal 
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to  5  or  G  pounds  per  1,000  pounds  live  weight.     Sirup  and  molasses, 

however,  when  fed  in  smaller  quantities  decreased  the  digestibility 

of  the  raticm,  a  fact  which  is  explained  by  the  laxative  properties  of 

the  alkaline  salts  in  l)eet  mola&ses.     The  general  conclusion  drawn 

from   the  experimental   evidences  summarized  by  this  investigator, 

however,  was  that  beet  molasses  is  a  wholesome  and  hygienic  feed 

wlien  the  amount  consumed  per  day  does  not  exceed  6  or  8  pounds 

per  horse. 

STJCCXTIiENT  FEEDS. 

A  number  of  investigators  have  recently  studied  succulent  feeds  for 
horses.  R.  W.  Clark,  of  the  Utah  Station,  states  that  16  to  20  pounds 
of  well-fermented,  solid  sugar-beet  pulp  was  fed  to  horses  experi- 
mentally for  six  or  ei<rht  wrecks  and  no  irregularity  in  the  health  of 
the  animals  was  noted  which  could  l)e  attributed  to  the  pulp. 

In  a  test  covering  two  periods  of  twenty-eight  days  each,  made 
with  1  work  horses,  alfalfa,  oats,  and  sugar-beet  pulp  were  fed  in 
comparison  with  a  ration  without  pulp.  Little  difference  was  noted 
in  the  efi'ect  of  the  two  rations, the  horses  on  pulp  losing  on  an  average 
i)  pounds  and  those  without  pulp  2  pounds  per  head.  "  The  above 
results  indicate  that  beet  pulp  can  be  fed  to  horses  without  detriment 
to  their  health,  though  the  amount  consumed  (9  pounds  per  head 
daily  on  an  average)  was  small.  The  horses  on  pulp  received  1.5 
pounds  less  of  grain  i)er  day  than  those  that  received  no  pulp,  the 
amount  of  hav  fed  \mu<j^  the  same  in  each  case.  The  animals  in  each 
lot  <li<l  eciually  well,  and  whether  or  not  0  pounds  pulp  is  equal  to  1.5 
pounds  oats  when  fed  as  in  this  experiment,  awaits  further  dem- 
onstration." 

It  is  stated  that  for  several  vears  colts  have  been  allowed  access 
to  sugar-beet  pulj)  at  the  factory  where  the  test  was  made,  and  in  no 
instance,  so  far  as  can  be  learned,  has  any  trouble  arisen  from  feed- 
ing it. 

Jerusalem  artichoke  tubers  have  at  various  times  attracted  con-  * 
siderable  attention  in  the  United  States  as  a  feeding  stuff  for  farm 
animals."  Having  noted  that  the  peasants  in  southern  France  are 
in  the  habit  of  feeding  Jerusalem  artichoke  tubers  to  work  horses,  a 
French  investigator  recently  studied  the  value  of  this  material  with 
draft  aninuils  and  obtained  satisfactoiy  results.  In  his  opinion, 
not  over  13  quarts  should  be  fed.  The  artichokes,  it  is  stated,  should 
be  mixed  with  crushed  grain  and  11  to  16  quarts  of  chopped  hay, 
which  will  absorb  the  moisture.  When  artichokes  "Were  thus  substi- 
tuted for  barley  or  oats  for  one  hundred  days  no  unfavorable  results 
were  noted. 

In  Xatal  corn  silage  has  been  tested  with  satisfactory  results  for 
army  horses.    The  daily  ration  of  hoi-ses  riuming  in  paddocks  con- 

«  U.  S.  Dept.  Agr.,  Farmers'  Hwl.  73,  p.  »2. 
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sisted  of  4  pounds  of  chopped  corn  silage,  2  pounds  of  alfalfa  or  for- 
age, a  few  pounds  of  crushed  corn,  and  an  ounce  of  salt.  "  From  the 
first  they  liked  the  ensilage,  and  did  remarkably  well  on  it.  Many 
horses  not  doing  well  before  showed  improvement.  The  droppings 
were  of  a  particularly  healthy  nature.  The  stabled  horses  also  had 
a  few  pounds  mixed  with  other  food — even  those  working — at  their 
midday  feed,  and  did  well  on  it.'' 

ALFALFA. 

A  recent  publication  of  the  Bureau  of  Animal  Industry,  by  I. 
D.  Graham,  on  the  uses  of  alfalfa  for  farm  animals,  summarizes  data 
on  the  value  of  this  feeding  stuflF  for  horses  as  follows: 

Horses  aud  mules  **  tlirive  on  alfalfa  pasture.  *  *  ♦  While  ♦  *  * 
alfalfa  is  too  rich  a  food  for  mature  horses  unless  used  in  combination  with 
some  other  roughness,  it  is  an  excellent  feed  for  young  horses,  as  it  seems  to 
contain  just  the  elements  necessary  to  develop  bone,  muscle,  and  consequent 
size.  Caution  should  be  used,  however,  in  feeding  alfalfa  to  horses,  i>articu- 
larly  if  they  have  not  been  accustomed  to  it.  Like  other  concentrated  feeds,  it 
se<»nis  to  stimulate  all  the  physical  i^rpcesses  to  such  an  extent  that  various 
disorders  of  the  digestive  system  may  api>ear.  This  is  particularly  noticeable  in 
the  urinary  aud  perspiratory  glands.     *     *     *  " 

When  alfalfa  is  fed  to  horses  in  considerable  quantity  the  grain  ration  must 
be  i>n)iH>rtionately  riHluced  and  an  abundance  of  other  roughness  furnished. 
When  horses  have  attained  a  mature  age  and  it  is  desirable  to  change  from 
other  hay  to  alfalfa,  this  change  must  be  very  gradual,  and  the  alfalfa  selected 
for  this  purpose  should  be  more  advanced  in  growth  at  the  time  of  cutting  than 
that  which  is  to  be  ftnl  to  cattle  or  sheep.  As  a  general  statement,  very  ripe 
alfalfa  hay  Is  the  best  to  use  for  work  horses  and  driving  horses,  while  that 
prepared  in  the  usual  way — that  is,  cut  when  the  field  Is  about  one-tenth  In 
bloom — Is  better  for  the  colts.  In  any  event,  horses  that  are  fed  alfalfa  hay 
must  be  given  abundant  exercise. 

STJPPLEMENTS  TO  CORN  IN  HOG  FEEDING.* 

Corn  must  necessarily  be  used  more  freely  than  any  other  concen- 
trated feed  for  hogs  in  the  corn  belt,  as  is  pointed  out  in  a  recent  bulle- 
tin of  the  Iowa  Station,  because  if  properly  used  it  .is  especially  well 
adapted  to  hog  f eliding  and  can  usually  be  marketed  as  pork  to  the 
very  best  advantage.  It  is,  however,  becoming  generally  recognized 
that  so  far  as  health,  thrift  and  rapidity  of  gain  are  concerned,  corn 
alone,  at  least  in  dry  lot  feeding,  does  not  give  as  satisfactory  results, 
particularly  with  growing  hogs,  as  corn  combined  with  some  other 
feed  richer  in  protein.  Wheat  shorts  is  commonly  considered  the 
best  supplementary  feed  for  young  hogs,  but  a  number  pf  other  com- 
mon feeding  stuffs  which  contain  large  quantities  of  protein  are  on 
the  market,  and  the  experiments  carried  on  at  the  Iowa  Station  were 

«  Compiled  from  Iowa  Sta.  Bui.  01.  See  also  Farmers'  Buls.  1(50,  p.  29 ;  276, 
p.  21. 
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undertaken  ^yith  a  view  to  studying  the  merits  of  some  of  them.  It  is 
evident  that  if  a  small  reduction  per  hog  in  the  cost  of  feeding  can  be 
effected  by  the  use  of  such  feeds  the  aggi-egate  gain  will  be  very  large. 

Corn  alone,  and  with  varying  proportions  of  ground  barley,  wheat 
shorts,  meat  meal,  and  tankage,  was  compared  in  the  tests  with  hogs 
which  are  reported  by  W.  J.  Kennedy  and  E.  T.  Bobbins.  The  relative 
merits  of  dry  lot  as  compared  with  pasturage  and  timothy  and  clover 
pasturage  were  also  studied,  especially  with  reference  to  their  im- 
portance in  connection  with  the  feeding  of  com  alone  and  with  other 
feeds. 

Four  lots  of  12  well-gi'own  hogs  each  were  used  in  the  first  test, 
comparing  corn  alone  and  supplementary  feeds,  and  the  gains  made  in 
32  days  on  the  several  rations  were  as  follows:  Com,  1.88  pounds; 
corn,  barley,  and  shorts  2:1:1,  2.21  pounds;  corn  and  meat  meal  9:1, 
2.08  pounds ;  and  corn  and  tankage  9 : 1,  2.34  pounds. 

WTien  different  amounts  of  meat  meal  supplementing  com  meal 
were  studied  with  4  lots  of  9  young  pigs  each,  the  average  daily  gain 
per  head  on  the  several  rations  W'jis  I.IO  pounds  on  com  meal  alone, 
1.75  pounds  on  corn  meal  and  meat  meal  7:1,  1.79  pounds  on  com 
meal  and  meat  meal  8:5:1,  and  1.8G  pounds  on  x;om  meal  and  meat 
meal  10: 1. 

The  feed  eaten  j)er  pound  of  gain  in  the  above  2  tests  ranged  from 
3.7  pounds  with  the  mature  hogs  on  corn  and  meat  meal  9: 1  to  5.57 
pounds  with  pigs  on  corn  meal  alone.  The  gain  was  most  expensive 
with  the  latter  lot,  costing  3.97  cents  per  pound,  and  was  least  ex- 
pensive with  the  mature  hogs  fed  com  meal,  barley  and  shorts,  cost- 
ing 3.15  cents. 

A  comi)arison  of  dry  lot  feeding  and  pasturage  and  of  the  effects 
of  supplementing  corn  by  otlier  concentrated  feeds  under  these  con- 
ditions was  studied  with  10  lots  containing  10  hogs  each  at  the  be- 
ginning of  the  trial,  the  test  as  a  whole  covering  112  days.  When 
corn  and  shorts  2: 1  and  1 : 1,  corn  meal  and  meat  meal  5: 1,  and  com 
meal  and  tankage  5 :  1  were  fed  with  timothy  pasturage,  the  average 
daily  gain  ranged  from  1.12  pounds  on  com  and  shorts  2:1  to  1.37 
pounds  on  corn  and  tankage  5 : 1.  In  the  case  of  the  same  rations 
fed  without  pasturage  the  gain  ranged  from  0.81  pound  on  com 
and  shorts  2:1  to  1.09  pounds  on  corn  and  meat  meal.  On  com  and 
timothy  pasturage  akme  the  average  daily  gain  was  0.92  pound  per 
hog  and  on  corn  and  clover  pasturage  1.19  pounds.  Considering  all 
the  lots  the  concentrated  feed  eaten  per  pound  of  gain  ranged  from 
3.98  pounds  with  the  lot  fed  corn  and  shorts  1 : 1  on  timothy  pasturage 
to  5.12  pounds  with  the  lot  fed  corn  and  shorts  2: 1  in  a  dry  yard, 
and  was  on  an  average  4.29  pounds.  The  cost  of  a  pound  of  gain 
ranged  from  3.35  cents  with  the  lot  pastured  on  clover  and  fed  com 

31G 


27 

to  4.4G  cents  with  the  lot  on  corn  and  shorts  2 : 1  fed  in  a  dry  yard, 
and  was  on  an  average  3.92  cents. 

In  reporting  these  tests  data  are  given  regarding  the  slirinkage 
when  slaughtering,  and  the  profits  are  discussed  at  length  on  the  basis 
of  corn  meal,  meat  meal,  and  tankage  at  different  prices. 

From  a  consideration  of  their  results,  the  authors  conclude  that 
meat  meal  and  tankage  of  similar  composition  are  about  equal  pound 
for  pound  as  supplements  to  corn  in  a  ration  for  growing  and  fatten- 
ing hogs  and  that  both  of  these  animal  by-products  are  profitable  ad- 
juncts to  corn  and  are  more  valuable  for  dry  lot  feeding  than  when 
pigs  or  hogs  are  being  developed  and  fattened  on  pasture,  especially 
if  the  pasture  be  composed  of  leguminous  crops. 

Growiug  pigs  fed  meat  meal  or  taukage  to  the  extent  of  one-sixth  of  their 
ration,  and  older  hogs  Iiaving  these  feeds  to  the  extent  of  10  per  cent  of  their 
ration,  with  corn,  ate  more  feed  and  made  more  rapid  gains  than  those  fed  on 
anj-  other  combination,  such  as  shorts,  barley  and  corn,  or  shorts  and  com, 
tested  in  these  exi)eriments.  In  dry  lot  feetiing  a  ration  composed  of  corn  with 
either  meat  meal  or  taulvage  produced  from  25  to  40  per  cent  faster  gains  on 
quite  mature  hogs,  and  from  50  to  t>0  per  cent  faster  gains  on  younger  hogs, 
than  a  ration  of  corn  alone,  and  iii  every  instance  tlie  number  of  pounds  of 
feeil  nnjuired  per  100  pounds  gain  was  decidedly  less  with  the  mixed  ration. 

There  was  not  very  much  difference  in  the  results  obtained  when  pigs  of  137 
I>ounds  weight  at  the  beginning  of  the  experiment  wfere  fe<l  corn  with  meat  meal 
in  the  proportions  of  7  to  1,  S.5  to  1,  or  10  to  1.  The  proi)ortion  of  10  to  1  pro- 
duced the  most  rapid  gains  and  the  greatest  total  profit,  while  the  proportion  of 
7  to  1  required  the  least  total  amount  of  feed,  but  the  gi'eatest  amount  of  meat 
meal,  per  100  pounds  gain.  »'  ♦  *  Hogs  fed  on  rations  comi)osed  of  corn  and 
meat  meal  and  com  and  tankage  were  fully  as  acceptable  to  the  buyers,  both 
from  the  standpoint  of  the  qualitj-  and  condition  of  the  flesh,  as  those  fed  on  any 
of  the  other  rations  teste<l. 

As  regards  the  value  of  shorts  as  a  supplement  to  corn,  a  ration  of 
these  2  feeds  1 : 1  produced  larger  gains  with  less  feed  per  pound  of 
gain  when  fed  to  pigs  on  pasturage  or  in  dry  lots  than  a  ration  of 
com  and  shorts  2:1. 

"  The  advantage  of  the  larger  proportion  of  shorts  was  much 
more  in  evidence  in  the  dry  lot  feeding  than  in  pasture  feeding. 
For  feeding  pigs  on  pasture  with  feeds  at  the  prevailing  prices  a 
ration  of  corn  alone  produced  100  pounds  of  gain  at  a  smaller  cost 
than  a  ration  of  corn  and  shorts.  The  corn  and  shorts  ration,  how- 
ever, yielded  somewhat  the  greater  total  profit,  due  to  the  more 
rapid  gains  produced  from  the  use  of  the  same." 

With  respect  to  barley,  the  authors  note  "  that  a  ration  composed 
of  corn  2  parts,  barley  1  part,  and  shorts  1  part  produced  100  jpounds 
of  gain  at  fully  as  low  a  cost  as  the  ratiofis  containing  meat  meal  or 
tankage  in  conjunction  with  com.    At  the  prevailing  market  price, 
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barley  proved  to  be  an  economical  feed  when  combined  with  corn 
and  sliorts  for  finishing  hogs  for  market." 

When  average  results  for  pasturage  and  dry  lot  feeding  wei-e 
compared  "there  was  less  variation  in  the  amount  of  concentrates 
required  to  produce  100  pounds  of  gain  on  pasture  than  m  the  dry 
lot  feeding.  With  the  pigs  on  timothy  pasture,  the  most  evident 
effect  of  increasing  the  amount  of  protein  of  the  concentrated  feed 
up  to  a  point  where  the  balanced  ration  was  fed  was  to  increase  the 
amount  of  feed  consumed  and  produce  correspondingly  larger 
gains."" 

In  general,  in  dry  lot  feeding  the  most  rapid  and  economical  gains 
were  obtained  from  those  rations  which  contained  a  much  larger  pro- 
portion of  protein  to  carbohydrates  and  fats  than  is  found  in  com. 

The  price  which  feeders  can  afford  to  pay  for  supplementary  feeds,  rich  In 
protein,  to  add  to  the  corn  ration  for  the  purpose  of  balancing  the  same, 
must  be  regulated  by  the  percentage  of  digestible  protein  contained  In  thexD 
and  the  market  price  of  com.  When  corn  is  high  in  price,  supplementary 
feeds,  as  a  rule,  can  be  had  at  i>rice8  which  will  not  prohibit  their  use;  but 
when  corn  is  very  low  in  price,  the  feeder  will  very  likeiy  lose  a  portion,  if 
not  all,  of  his  i)rofits  in  pig  feeding  through  the  purchase  of  supplementary 
feeds.  *  ♦  ♦  With  feeds  at  the  usual  prices,  it  is  an  easy  matter  by  their 
judicious  selection  to  so  supplement  com  as  to  add  5  to  15  cents  per  bnshel 
to  the  profit  from  feeding  com,  thus  effecting  a  reduction  of  50  c&itB  to  $1 
on  each  100  ix)unds  gahi  in  weight  by  the  pigs. 

TANKAGE  FOR  HOOS  FOLLOWINO  CATTLE.* 

In  regions  of  the  West  where  cattle  are  fed  in  large  numbers  on 
corn,  many  hogs  are  fattened  upon  the  undigested  grain  found  in  the 
droppings  of  the  cattle.  B.  E.  Carmichael,  of  the  Ohio  Station,  found 
that  of  45  feeders  in  that  State,  of  whom  he  obtained  definite  infor- 
mation, 35  "  either  used  no  feed  besides  that  which  was  not  digested 
by  the  steers  or  else  gave  corn  in  addition.  Since  com  is  the  chief 
grain  used  for  fattening  cattle,  it  follows  that  the  hogs  which  depend 
solely  upon  the  undigested  grain  in  the  steers'  droppings  must  be  con- 
fined to  a  ration  made  up  almost  exchisivoly  of  coriu  Even  if,  in 
addition  to  corn,  other  concentrates  richer  in  protein  and  ash  than 
is  corn  are  fed  to  the  steers,  the  corn  in  the  droppings  is  much  more 
readily  found,  and  the  benefit  derived  by  the  hog  from  the  feeds  other 
than  corn  is  not  very  great,  althoiigh  it  is  believed  that  some  benefit 
may  be  derived."  The  feed  of  the  hogs  is  therefore  deficient  in  prq- 
tein  and  ash. 

The  Ohio  Station  undertook  a  series  of  experiments  to  determine 
whether  or  not  the  prevailing  practice  can  be  improved  by  supplying 
a  feed  comparatively  rich  in  protein  and  ash  to  hogs  that  follow  fat- 
tening cattle.    Tn  these  experiments  six  lots  of  steers,  seven  head  in 

*»  Compiled  from  Ohio  Sta.  Clrc.  73. 
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each  lot,  were  fed  upon  two  different  rations — three  lots  upon  each 
ration,  lots  1,  3,  and  5  receiving  shelled  corn,  cotton-seed  meal,  com 
stover,  mixed  hay,  and  com  silage;  lots  2,  4,  and  6  receiving  shelled 
corn,  cotton-seed  meal,  com  stover,  and  mixed  hay. 

The  three  lots  last  mentioned  received  more  com  and  more  dry  roughage  than 
did  the  lots  first  mentioned,  on  account  of  not  receiving  silage,  which,  of  course, 
contained  both  grain  and  roughage.  All  lots  of  cattle  received  the  same  amount 
of  cotton-seed  meal  daily  per  steer. 

During  the  first  part  of  the  experiment  three  hogs  were  put  with  each  lot 
of  cattle ;  later  these  hogs  were  replaced  by  a  thinner  lot  and  four  hogs  were 
placed  with  each  lot.  The  first  set  of  hogs  was  under  experiment  for  6.3  days, 
the  second  set  for  56  days. 

Not  a  large  enough  number  of  hogs  was  used  in  any  of  the  lots  to  eat  all 
of  the  grain  that  passed  through  the  steers,  although  the  amount  left  was  in 
no  case  great.  No  corn  was  fed  to  the  hogs,  and,  as  the  cattle  feed  racks  were 
s<)  constructed  as  to  prevent  the  grain  being  thrown  out,  the  hogs  secured  no 
grain  excei)t  that  which  appeared  in  the  droppings  from  the  steers.     *     ♦     ♦ 

The  supplementary  feed  used  in  this  test  was  digester  tankage,  a  packing 
house  by-product,  of  which  the  hogs  in  lots  1  and  6  received  one-third  of  a 
I>ound  daily  per  head  after  they  had  become  gradually  accustomed  to  it.  The 
hogs  in  lots  8  and  4  n^ceived  no  feed  other  than  that  obtained  from  the  drop- 
pings from  the  cattle.  All  lots  were  kept  supplied  with  a  mixture  of  ashes  and 
salt.  It  is  of  interest  to  note  that  the  lots  fed  tankage  cared  less  for  the  ashes 
and  salt  than  did  the  other  lots. 

The  tankage  was  fed  in  the  form  of  a  thin  slop,  once  daily.  It  may  be  very 
conveniently  fed  in  this  manner,  and  was  greatly  relished  by  the  hogs;  in  fact, 
they  exhil>ited  an  almost  ravenous  fli)i)etite  for  it. 

The  gains  made  by  the  tankage- fed  hogs  were  more  than  one-half 
(52  per  cent)  larger  as  well  as  cheaper  than  those  receiving  no 
tankage. 

The  results  show  that  a  decided  advantage  resulting  from  the  feed- 
ing of  the  tankage  is  that  fewer  hogs  are  required  to  consume  the 
droppings  from  a  given  number  of  cattle,  and  that  less  time  is  neces- 
sary^ to  produce  a  given  amount  of  gain,  thus  both  reducing  the 
amount  of  money  tied  up  in  hogs  and  permitting  a  more  frequent 
turning  of  the  money. 

Aside  from  these  considerations,  feeders  will  readily  appreciate  the  fact  that 
fewer  hogs  and  a  shorter  feeding  period  would  greatly  lessen  the  liability  to 
loss  from  cholera.  Any  method  of  ft^eding  or  management  of  live  stock  which 
makes  it  possible  to  reduce  the  number  of  animals  necessary  to  furnish  a  given 
amount  of  product,  or  to  cheapen  in  any  other  way  the  cost  of  production,  is 
worthy  of  consideration  by  stockmen.  It  seems  certain  that  the  use  of  such 
supplementary  feeds  as  are  suggested  in  this  circular  will  greatly  increase  the 
profits  from  hogs  that  follow  cattle. 

While,  on  account  of  its  cheapness  as  a  carrier  of  protein  and  ash  and  con- 
venience for  feeding,  digester  tankage  was  used  in  the  work  reported  herein.  It 
is  believed  that  other  feeds,  such  as  linseed  oil  meal,  soy  beans,  skim  milk,  but- 
termilk, or  middlings  would  greatly  Increase  the  eflaciency  of  the  "  cattle  hog  " 
in  making  economical  gains.  Feeders  n(»ed,  however,  to  exercise  keen  discrim- 
ination in  the  purchase  of  feedstuflfs,  for  there  Is  a  likelihood  of  a  heavy  demand 
316 


30 


for  certain  feeds,  making  it  possible  for  the  manufacturers  to  raise  prices  t)e^ 
yond  the  anioiuit  justified  by  the  feeding  value. 

While  further  work  is  needed  '^  to  determine  what  feeds  are  best 
suited  for  this  i)urpose,  and  in  what  amounts  they  should  be  fed,"  suf- 
ficient has  been  done  *"  to  show  that  hogs  following  cattle  are  often  not 
supj)lied  with  the  ration  best  suited  for  the  production  of  the  great- 
est gains." 
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PCRSPECnVC  VIEW 
Fio.  3. — The  New  York  feed  hopper. 


HOPPEES  FOR  POULTRY  FEEDINO.* 

In  the  dry  feeding  of  poultry,  which  is  attracting  c(msideribk 
attention  at  the  present  time,''  a  hoi)j>er  or  some  similar  device  for 
supplying  feed  is  essential.  Hopper  feeding,  according  to  J.  E.  Kice 
and  R.  C.  I^awry,  of  the  New  York  Cornell  Station,  saves  labor, 
guards  against  underfeeding,  and  makes  the  keeping  of  fowls  in  Itfg^ 


"  ronipikHl  from  Xew  Yorlc  Ooniell  Stn.  Bui.  248. 
^  See  also  U.  S.  Dept.  Agr.,  FarnierR*  Bnl.  244,  p.  25. 
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flocks  less  objectionable  because  it  avoids  crowding,  which  is  likely  to 
occur  when  considerable  numbers  are  fed  a  wet  mash. 

Experiments  which  have  been  conducted  at  the  New  York  Cornell 
Station  indicate  "  that  for  young  fowls  of  the  laying  varieties,  kept 
for  commercial  egg  production,  the  feeding  of  a  dry  mash  in  a  feed 
hopper  which  is  accessible  at  all  times  during  the  day  is  to  be  recom- 
mended/' 

Wliether  the  same  syRtem  of  feeding  will  prove  as  satisfactory  with  old  fowls 
of  the  laying  varieties  or  with  yonng  fowls  of  the  general-purpose  or  meat 
varieties,  we  have  not  yet  determined  by  actual  comparative  test.  Nor  has  it 
been  proved  that  the  system  can  be  used  with  safety  with  breeding  fowls. 
This  is  a  vital  consideration.  The  ultimate  test  which  will  de(*ide  whether  or 
not  the  hopper  feeding  of  dry  mash  will  be  of  universal  application  to  the  feeding 
of  fowls,  will  be  tlie  effect  on  the  vigor  of  the  offspring.  It  is  too  early  yet  to 
decide  this  point.  Many  practical  feeders,  however,  conclude  from  an  extended 
experience  that  the  breeding  fowls  having  constant  access  to  dry  mash  will  not 
suffer  in  health  from  overeating  or  lack  of  exercise.  We  feel  certain  at  this 
time  that  hopper  feeding  when  properly  employed  has  genuine  merit  and  will 
bei'ome  an  established  practice.  To  be  successful,  however,  it  must  be  adapted 
to  suit  the  various  breeds  and  other  conditions  as  to  age,  season,  and  environ- 
ment. 

The  authors  have  devised  a  hopper  for  use  in  the  dry  feeding  of 
poultry  which  has  been  tested  at  the  New  York  Cornell  Station.  It 
consists  of  a  galvanized-iron  box,  having  several  compartments,  with 
hinged  cover,  and  on  the  front  openings  through  which  the  feed  can 
be  reached  by  the  poultry.  A  curved  false  bottom  separates  the 
upper  or  storage  chamber  of  the  hopper  from  the  trough  in  the  lower 
part  and  is  arranged  so  that  feed  falls  in  small  quantities  into  the 
trough.  Figure  3  and  the  following  quotation  from  the  bulletin 
referred  to  explain  the  construction  of  this  hopper: 

The  feed  hopper  which  is  used  for  feeding  dry  meals,  meat  scraps, 
or  grain  "  is  made  of  No.  26  galvanized  iron,  is  36  inches  long,  24 
inches  tall,  and  8  inches  wide,  divided  into  three  compartments  12 
inches  wide,  and  will  hold  about  60  pounds  of  meal  or  100  pounds  of 
grain.  It  is  built  with  a  slanting  top  and  has  a  door  on  the  front 
that  hinges  up  from  below  to  close  the  opening  when  it  is  desired 
that  the  fowls  should  not  eat.  It  is  the  outcome  of  a  long  series  of 
experiments  and  is  the  only  hopper  of  a  large  number  tried  at  the 
station  plant  that  will  not  waste  feed  and  yet  does  not  clog.  The  fact 
that  it  has  a  door  to  close  and  that  it  is  made  of  galvanized  iron 
makes  it  entirely  rat  proof.  It  is  placed  on  a  platform  5  inches  tall 
that  projects  outward  6  inches  in  front  to  prevent  the  litter  from 
being  scratched  into  it.  It  has  been  found  that  one  catch  in  the 
center  of  the  door  is  more  satisfactorv  than  the  two  catches."  The 
cost  is  about  $4. 
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Recent  experiments  at  New  York  Cornell  Station  have  shown  that 
lime  and  grit  are  required  at  all  times  by  fowls  for  the  best  results 
as  regards  health  and  production.    It  is  essential,  therefore,  that 

;  fowls  should  have  access  to  cracked 
oyster  shells  or  equivalent  material  at 
all  times,  and  it  seems  also  desirable 
that  some  other  grit  and  perhaps  char- 
coal should  be  provided.  For  this  pur- 
pose a  grit  hopper  was  devised  by  the 
authors,  which  is  large  enough  to  make 
frequent  filling  unnecessary  and  is  so 
constructed  that  it  will  keep  clean  and 
will  not  clog  or  waste.  It  is  very  simi- 
lar in  construction  to  the  feed  hopper 
described  above,  except  that  it  is  open 
above  the  trough  instead  of  closed  in. 
According  to  the  authors,  the  cost  of 
the  hopper,  which  is  made  of  galvanized 
iron,  should  not  exceed  $1.  Figure  4 
shows  the  appearance  of  the  hopper 
and  its  method  of  construction.  The 
rounded  back  and  the  overhanging  lip 
in  front  prevent  waste.  The  slanting 
top  is  also  noticeable,  as  well  as  the  eyes  at  the  back,  by  which  the 
hopper  may  be  attached  to  the  wall.  The  hopper  illustrated  is  made 
in  three  compartments. 
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Fn;.  4. — The  new  f<>r(;e-fee<l  j;rlt  hop 
per.   with   three  compartments. 
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EXPERIMENT  STATION  WORK. 

Edited  by  W.  H.  Beal  and  the  Staff  of  the  Experiment  Station  Record. 


Experiment  Station  Work  is  a  subseries  of  brief  popular  bulletins  compiled  from 
the  published  reports  of  the  agricultural  experiment  stations  and  kindred  institu- 
tions in  this  and  other  countries.  The  chief  object  of  these  publications  is  to  dis-' 
seminate  throughout  the  country  information  regarding  experiments  at  the  differ- 
ent experiment  stations,  and  thus  to  acquaint  farmers  in  a  general  way  with  the 
progress  of  agricultural  investigation  on  its  practical  side.  The  results  herein  reported 
should  for  the  most  part  be  regarded  as  tentative  and  suggestive  rather  than  con- 
clusive. Further  experiments  may  modify  them,  and  experience  alone  can  show 
how  far  they  will  be  useful  in  actual  practice.  The  work  of  the  stations  must  not 
be  depended  upon  to  produce  "rules  for  farming."  How  to  apply  the  results  of 
experiments  to  his  own  conditions  will  ever  remain  the  problem  of  the  individual 
farmer. — A.  C.  True,  Director,  Office  of  Experiment  Stations. 
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EXPERIMENT  STATION  WORK.- 


IMPROVIHG  THE  GOHVENIENGE  AHD  COMFORT  OF  THE  FABK 

HOME.'' 

The  question  of  sanitary  appliances  and  other  conveniences  for 
the  farm  home  has  been  discussed  in  a  Farmers'  Bulletin  recently 
published  by  this  Department.*"  Preparation  of  vegetables  for  the 
table,  making  of  jams  and  preserves,  and  various  problems  concerned 
with  the  nutritive  value  of  food  and  its  reference  to  dietetics  have  also 
been  discussed  in  Farmers'  Bulletins.** 

A  number  of  the  agricultural  colleges  and  experiment  stations  have 
studied  questions  which  have  a  direct  bearing  on  the  convenience 
and  comfort  of'  the  farm  home,  such  work  in  the  agricultural  colleges 
usually  being  done  in  the  home  economics  department.  Dr.  Edna  D. 
Day,  who  has  chaise  of  such  a  department  at  the  Missouri  Agricul- 
tural College,  has  recently  discussed  the  need  for  convenience  in  the 
construction  of  the  farm  home,  the  value  of  labor-saving  devices,  and 
related  questions. 

PLANNINa  THE  HOME. 

In  this  connection  she  notes  that  in  planning  a  home  it  is  essential 
that  the  rooms  should  be  located  with  a  view  to  convenience  in  carry- 
ing on  household  tasks.  "  Be  very  careful  in  making  the  plans 
that  you  put  more  money  into  convenience  than  you  do  into  size. 
Many  a  prosperous  farmer,  on  rebuilding  his  home,  has  felt  rich 
enough  to  make  a  house  so  large  that  his  wife  has  not  yet  foimd  time 
enough  for  its  proper  care.  Not  only  are  there  more  square  feet  of 
floor  to  be  swept,  but  the  steps  necessary  to  do  the  ordinary  routine 
work  of  the  house  have  been  multiplied  many  times." 

<^X  progreas  record  of  experimental  inquiries,  publiahed  without  aflmimption  of 
responsibility  by  the.  Department  for  the  correctness  of  the  facts  and  condusionB 
reported  by  the  stations. 

fcCompaed  from  Ann.  Rpt.  Mo.  Bd.  Agr.,  39  (1906),  p.  101;  Boston  Cooking  School 
Mag.,  12  (1907),  p.  240;  CJomell  Reading  Course  for  Fanners'  Wives,  3.  ser.,  1905,  No.  14. 

cU.  S.  Dept.  Agr.,  Farmers*  Bui.  270. 

dV,  S.  Dept.  Agr.,  Farmers'  Buls.  34,  74,  85,  93,  112,  121,  128,  142,  182,  203,  234, 
249,  256,  293,  295,  and  298. 
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In  earlier  times  the  farmhouse  kitchen,  commonly  the  largest 
room  in  the  house  «^nd  usually  a  pleasant,  homelike  room,  often 
served  as  a  dining  room  and  living  room  as  well,  and  one  or  more  of 
the  bedrooms  were  on  the  same  floor  as  the  kitchen.  This  meant  a 
saving  of  time,  since  the  housewife  had  fewer  rooms  to  care  for  and 
fewer  steps  to  take  than  is  the  case  in  the  more  modem  farmhouse 
with  a  separate  dining  room  and  living  room  and  with  sleeping 
rooms  in  the  second  story.  The  more  modem  house  undoubtedly 
has  its  advantages  and  is  in  accord  with  present-day  standards  of 
living,  but  such  an  extension  of  space  should  be  counterbalanced  by 
convenience  of  arrangement,  the  use  of  labor-saving  devices,  and  all 
possible  household  conveniences. 

As  Professor  Day  points  out,  the  proper  location  of  the  kitchen  and 
dining  room,  the  china  closet,  the  kitchen  sink,  stove,  and  work 
table  means  a  saving  of  very  many  unnecessary  steps  and  much  use- 
less labor.  If  food  nmst  be  kept  in  the  cellar  in  summer  time  a  dumb 
waiter  with  two  or  three  shelves  running  from  the  kitchen  to  the  cellar 
is  well  worth  its  cost.  Of  course,  an  ice  box  on  the  ground  floor 
would  avoid  the  necessity  for  keeping  food  cool  in  the  cellar.  If 
an  ice  box  is  used  it  should  be  so  located  that  it  can  be  conveniently 
filled  with  ice  and  yet  be  near  the  kitchen.  Convenient  cellar  stairs 
are  much  less  common  than  they  should  be,  and  their  location, 
lighting,  etc.,  are  questions  which  should  always  be  taken  into  con- 
sideration in  house  construction. 

For  use  in  cold  weather  ' '  there  should  l)e  a  pantry  on  the  ground 
floor  in  which  the  food  is  kept,  and  this  pantry  should  be  within 
walking  distance  of  the  dining  room  and  kitchen.  If  this  is  not 
possible,  a  box  can  be  turned  on  its  side  and  fastened  just  outside  the 
kitchen  window  and  the  food  kept  in  it." 

If  your  house  has  ])eeii  l)uilt  without  care  to  step  Having  in  the  position  of  dimog 
ta})U^  sinks,  and  cupboards,  a  small  table  on  rollers,  especially  if  its  capacity  is  in- 
creas<»d  by  a  lower  slielf,  will  be  found  a  great  convenience.  It  can  be  used  to  advan- 
tage in  setting  and  clearing  the  table.  It  is  also  helpful  to  have  near  the  sink  when  the 
■  ishes  are  washe<l.  They  can  be  put  on  it  and  the  table  then  moved  to  the  china  cloeet 
...(1  ornptied.  Many  a  v-  v^an  who  is  now  tired  of  an  evening  would  be  fresh  if  die 
"i,o"i'-'^   oKi-  Ti_.    j»     inHi  o  h[ph  st^-»i  -"t  the  slnk  and  work  table. 

yoKr,  oIm     instruction  and  arrangement 

'^^^"lOT  ':       -a  ^'    ^'^T^  by  the  housewife 
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an  essential,  hot  water  for  bath  and  kitchen  use  in  summer  and 
winter  is  insisted  upon  as  well  as  few  rooms  to  take  care  of,  all  the 
rooms  being  large  except  the  kitchen,  for  within  reasonable  Umits  the 
smaller  the  kitchen  the  fewer  the  steps  which  will  be  taken  in  the 
kitchen  work. 

The  model  kitchen  has  four  windows.  One  whole  side  of  the  room  is  lined  with  cup- 
boards, some  with  glass  doors,  others  of  solid  wood;  beneath  are  drawers  and  floiu*  bins. 
The  *  *  *  range  stands  conveniently  near  the  work  table,  and  there  is  also  a  large 
enameled  sink  with  draining  board.  Between  the  large  screened-in  porch  and  the 
kitchen  is  placed  the  refrigerator,  being  filled  with  ice  from  the  outside.  The  refriger- 
ator doors  open  into  the  kitchen.  Many  times  a  day  the  cold  storage  has  to  be  gone  to, 
and  this  is  an  important  matter,  to  have  it  right  at  hand.  You  will  find  that  there  is 
not  any  more  ice  consumed  in  a  summer  than  if  the  ice  chest  was  in  the  cellar.  WTiy 
should  steps  be  multiplied  in  going  to  it?  The  kitchen  in  the  labor-saving  planned 
house  is  small.  The  more  articles  you  can  reach  with  fewest  steps,  the  lighter  your 
work  will  be.  *  *  *  A  narrow  kitchen  is  a  great  labor  saver.  One  does  not  realize 
this  until  she  prepares  a  meal  in  the  large  square  old-fashioned  kitchen;  the  extra  steps 
count  as  miles  in  a  day. 

TJSE   OF  LABOR-SAVING  APPLIANCES. 

The  general  use  of  the  sewing  machine  has  saved  the  farmer's  wife 
and  other  housekeepers  unnumbered  hours  of  labor,  and  in  the  same 
way  the  general  use  of  the  proper  kitchen  conveniences  will  prove 
equally  advantageous.  It  is  just  as  important  to  supply  the  farmer's 
wife  wath  carpet  sweeper,  washing  machine,  bread  mixer,  and  other 
labor-saving  devices,  and  with  sharp  knives,  egg  beaters,  measuring 
cups,  and  other  kitchen  conveniences  as  it  is  to  use  separators  in 
the  dairy  or  other  modem  appUances  in  general  farm  work. 

In  a  summary  of  data  prepared  for  farmers'  wives  in  connection 
with  the  extension  work  of  the  New  York  Agricultural  College  and 
Experiment  Station,  the  need  for  kitchen  conveniences  is  insisted 
upon.  ''A  clerk  does  not  like  a  poor  pen,  a  typewriter  a  poor  ma- 
chine, nor  a  carpenter  a  poor  saw.  So  the  expeditious  cook  objects 
to  poor  cooking  utensils.  They  are  a  bar  to  progress,  a  menace  to 
the  success  of  her  enterprise,  and  a  serious  temptation  to  her  serenity 
of  temper.  Stirring  cake  Avith  a  small,  frail  spoon,  beating  eggs  with 
a  loose-jointed  egg  beater,  as  well  as  many  other  crippling  processes, 
should  not  be  her  lot  to  endure."  As  the  writer  quoted  points  out, 
the  needed  utensils  cost  money,  but  .so  do  all  labor-saving  and  useful 
devices,  and  it  is  fitting  to  ask  whether  the  labor-saving  devices  in 
the  house  have  kept  pace  with  those  purchased  for  use  in  the  bam  or 
fields.  If  the  farmer^s  wife  and  daughters  can  economize  in  time  and 
energy  required  for  household  tasks  they  will  have  leisure  for  other 
duties  and  pleasures  and  for  rest  and  recreation. 

817 


8 

POOD. 

Rational  living  on  tlic  farm  or  in  any  other  community  presup- 
poses a  reasonable  variety  of  well-cooked  foods  of  good  quality  with 
the  various  sorts  in  suitable  proportion.  In  many  homes  the  house- 
keeping is  needlessly  complicated  and  the  result  obtained  is  out  of 
proportion  to  the  labor  expended.  In  other  homes,  particularij 
where  the  variety  of  easily  obtainable  foods  is  limited  and  the  proper 
preparation  of  foods  is  not  given  due  attention,  the  diet  is  too  monot- 
onous to  be  satisfactory  or  is  so  prepared  that  it  is  not  well  suited  to 
the  family  needs.  The  question  of  lessening  household  labor  by 
avoiding  unnecessarily  elaborate  dishes  and  meals  is  discussed  in  the 
Cornell  Agricultural  College  and  Experiment  Station  publication 
referred  to. 

in  our  own  country  the  difference  between  the  present  table  and  that  of  the  pilgrim 
fathers  is  m  groat  as  to  account  to  some  extent  for  the  present  lack  of  leisure  of  the 
hous<'wif(>.  To  fish,  brown  bread,  pork  and  beans,  vegetables,  have  been  added  the 
present  salads,  icos,  elal)orate  puddings,  cakes,  and  the  many  forms  of  dessert.  [In 
the  (-arlier  times]  *  *  *  there  was  a  regular  baking  day,  when  large  quantities  of 
baked  b(»ans,  pies,  and  brt»ad  were  prepared. 

The  baking  day  and  the  preparation  of  large  amoimts  of  food  at  one 
time,  with  the  c()nse(iuent  economy  of  labor,  are  much  less  common 
than  was  once  the  case.  Changes  in  customs  and  standards  of  liv- 
ing and  a  more  varied  food  supply  have  led  to  the  selection  of  many 
dishes  wliich  are  best  if  freshly  prepared  and  to  menus  which  are  veiy 
often  neediesslv  elal)orate.  All  this  means  added  work  for  the  house- 
keeper.  The  careful  selection  of  food  and  the  planning  of  meals  will 
do  much  to  lessen  household  labor,  and  if  tliis  is  done  with  due  refer- 
ence to  nutritive  value  of  foods  and  wholesome  combinations  the 
results  will  oftentimes  be  more  satisfactory  than  is  at  present  the  case. 

All  are  coming  to  know  that  simpler  living  Ls  necessary,  not  only  for  the  comfort  ol 
the  hoiis<'ke(!per  l)ut  for  those  who  sit  at  her  t4U)lo,  Elaborate  menus  are  entirely  iiB* 
possibK'  when  one  woman  does  all  the  work.  *  *  *  The  elaborate  meals  and  the 
unneeess;iry  dLshes  are  not  for  the  gcK)d  of  anyone.  They  interfere  with  the  beautiful 
grace  o'"  ^»'»spitality ;  they  prevent  the  happiness  of  the  cook  and  the  preservation  of  her 
■^trenj'*         -'"'"'de,  w'ho^^'^om*^  n-'"Tjo    -vith  int<dligent  cooking  and  serving,  are  a 
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business  the  care  of  chickens  is  another  burden  added  to  the  house- 
hold/' The  increased  time  which  labor-saving  devices  in  the  home 
and  convenient  construction  of  the  farmhouse  make  possible  would 
give  the  farmer's  wife  time  for  her  poultry,  and  then  poultry  keeping 
need  not  be  a  burden.  There  should  certainly  be  no  lack  of  fresh 
vegetables  on  the  farm,  but  frequently  the  farmer  can  not  give  the 
necessary  time  to  the  kitchen  garden  and  the  farmer's  wife  is  unable 
to  find  time  for  gardening,  though  most  women  doubtless  consider 
gardening  a  recreation  rather  than  a  task.  **If  only  the  men  can  do 
the  first  hard  work  in  the  garden  and  see  that  the  indoOr  burdens  are 
lightened,  most  women  will  welcome  the  opportunity  for  work  out  of 
doors  among  the  green  things,  and  will  be  the  better  for  it  physically." 
The  above  statements  make  it  plain  that  if  the  diet  is  out  of  har- 
mony with  rational  standards,  either  because  it  is  too  elaborate  or 
because  it  is  too  monotonous  or  unsatisfactory  in  other  ways,  it  is  pos- 
sible by  the  application  of  knowledge  now  available  to  improve  con- 
ditions and  at  the  same  time  lessen  the  housewife's  burdens. 

In  few  departments  of  home  life  has  there  been  so  much  improvement  in  the  last  one 
hundred  years  in  the  economy  of  labor  and  fuel  and  in  scientific  methods  as  in  cookery. 
It  remains,  therefore,  for  the  housewife  to  take  advantage  of  the  gain  in  time  and  labor 
to  study  the  kind  and  quantity  really  necessary,  and  the  best  and  simplest  way  of  pre- 
paring food,  in  order  that  she  may  have  time  at  her  disposal  for  the  other  duties  in  and 
out  of  the  home  and  to  add  to  her  own  leisure  and  means  of  self -improvement. 

HYGIENIC  CONDITIONS  AND  COMFORT. 

Professor  Dav  also  calls  attention  to  the  need  of  home  conveniences 
with  reference  to  comfort  and  hygienic  conditions.  Flies  and  other 
household  insects  not  only  make  work  for  the  housekeeper,  but  are 
active  agencies  in  the  spread  of  disease,  anc^  there  is  every  reason  why 
they  should  be  kept  out  of  the  house  by  screens  at  windows  and  doors. 
Much  may  also  be  done  to  prevent  the  breeding  of  such  insect  pests. 
Proper  drains  and  other  sanitary  conveniences  not  only  lighten  the 
housekeeper's  duties,  but  are  also  of  the  utmost  importance  in  the 
hygiene  of  the  home. 

The  isolated  home  needs  not  only  to  use  special  care  to  make  its  numerous  duties 
easily  done,  and  to  be  most  careful  of  all  health  conditions.  *  *  *  but  it  has  ^so 
special  problems  in  educative  recreation. 

'  *  Home  is  peculiarly  the  place  of  rest,  though  the  birthplace  of  all  industries. "  *  *  * 
The  home  has  not  kept  pace  with  the  industrial  world  in  improving  the  methods  of 
adjusting  household  affairs.  Housework  should  be  carried  on  with  no  more  loss  of 
time  or  energy  than  is  involved  in  the  conduct  of  any  well-managed  business.  To  be 
independent  we  must  sacrifice  many  of  the  customs  to  which  we  cling.  The  old  order 
is  passing  away  and  the  sacredness  of  home  will  not  suffer,  but,  instead,  we  will  have  a 
greater  development  and  more  opportunities  for  freedom  and  happiness. 

Recreation  and  amusement  are  essential  features  of  e^  normal  life 
and  are  as  much  the  right  of  the  farmer's  family  as  of  those  who  live  in 
larger  communities,  to  whom  music,  art,  and  many  other  forms  of  rec- 
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reation  involving  high  ideals  are  more  conveniently  accessible.  How- 
ever, by  means  of  books,  farmers'  institute  work,  lectures,  traveling 
schools,  clubs  for  home  study,  etc.,  much  that  is  really  best  is  within 
the  reach  of  all.  The  lightening  of  home  burdens  by  means  of  a  well- 
equipped  and  hygienic  house,  by  the  use  of  household  conveniences, 
and  by  the  proper  understanding  and  systematizing  of  home  work, 
means  that  the  home  maker  and  her  family  may  have  opportimity  for 
something  beside  the  daily  tasks  which  too  often  leave  neither  time 
nor  inclination  for  recreation. 

LINING   OF   DITCHES  AND  BE8EBV0IB8  TO  PBEVZHT  8EEPA0B 

LOSSES.^ 

In  a  recent  bulletin  of  the  California  Station  E.  Mead  and  B.  A. 
Etcheverry  call  attention  anew  to  the  enormous  waste  of  irrigation 
water  due  to  seepage  from  ditches  and  reservoirs.  They  show  from 
general  observation  and  from  a  large  number  of  careful  measurements 
that  '^  the  water  which  sinks  into  the  soil  from  ditches  and  reservoirs 
is  one  of  the  chief  sources  of  waste  in  irrigation.  In  gravelly  soils, 
or  where  ditches  cross  gyi)sum  strata,  the  losses  sometimes  amount  to 
more  than  half  the  total  flow.''  Measurements  made  on  a  large  niirn* 
ber  of  ditches  in  the  course  of  the  cooperative  irrigation  investigations 
of  the  Office  of  P^xperiment  Stations  and  the  California  Station  "show 
an  average  loss  on  main  canals  of  about  1  per  cent  for  each  mile  that 
wat^^r  is  carried;  on  laterals  the  loss  amounted  to  between  11  and  12 
per  cent  per  mile;  while  on  some  California  canals  the  loss  in  a  single 
mile  was  64  per  cent.  *  *  *  Measurements  made  in  1906  on  a 
storage  reservoir  having  a  surface  of  10,000  square  feet  showed  a  seep- 
ago  loss  of  1,000  cubic  feet  per  day.  The  reservoir  is  filled  by  a  wind- 
mill, and  this  loss  was  10  per  cent  of  the  average  quantity  pumped 
each  (lay — a  loss  too  heavy  to  be  borne.  The  problem  of  tlus  reser- 
voir owTier  is  the  problem  of  hundreds  of  irrigators.     *     *     » 

^'The  water  which  escapes  is  often  worse  than  wasted.  It  collects 
in  the  lower  lands,  fills  the  soil,  drowms  the  roots  of  trees  and  plants, 
brings  alkali  to  the  surface,  and  is  a  prolific  breeding  place  for  mos- 
quitoes.'^ 

In  the  course  of  the  same  investigations  attempts  were  made  to 
find  practical  means  of  lining  storage  works  and  canals  and  ditches 
to  prevent  or  at  least  to  hmIucc  this  waste  and  consequent  loss. 
"  From  the  results  obtained  the  conclusion  was  reached,  that  on 
large  and  costly  aqueducts  or  important  storage  works,  linings  of 
cement,  concrete,  or  asphaltum  may  be  employed  without  the  ex- 
pense being  prohibitive.'*  It  is  pointed  out,  however,  that  a  very 
large  proportion  of  the  irrigation  of  the  country  is  done  by  means 

<* Oompiled  from  ('alifornia  Sta.  Bui.  188. 
3X7 

.j^t:.  W  Ar.. 


11 


of  the  smaller,  cheaper  reservoirs  and  other  works,  the  owners  of 
which  ''can  not  afford  the  expense  needed  to  line  the  reservoir  with 
concrete  or  asphalt  because  the  value  of  the  water  stored  will  not 
justify  this  expense.'' 

In  view  of  the  fact  that  the  greater  proportion  of  the  losses  occur  on 
lateral  ditches  and  small  storage  basins,  it  is  necessary  to  find  some 
simpler  and  cheaper,  but  efficient,  lining  which  can  be  applied  by 
farmers  and  unskilled  laborers.  It  is  clear  that  the  general  use  of 
such  a  method  would  result  in  a  great  improvement  of  irrigation  prac- 
tice and  a  marked  increase  in  the  duty  of  water. 

Puddling  was  tried,  but  as  a  rule  there  was  not  sufficient  clay  in  the 
soil  to  make  this  efficient.  A  natural  silting  up,  with  consequent 
improvement  of  water-holding  capacity,  of  reservoirs  and  ditches 
carrying  muddy  water  frequently  occurs,  but  a  large  proportion  of 
the  irrigation  water  used,  notably  that  obtained  by  pumping,  is  clear, 
and  therefore  no  silting  results. 

Of  the  large  number  of  available  raw  materials  promising  well  as 
ditch  and  reservoir  lining,  cement,  clay,  and  crude  petroleum  were 
tested  as  ditch  linings  in  the  California  experiments.  The  principal 
results  of  the  test  are  given  in  brief  in  the  following  table: 

Results  of  tests  of  various  ditch  linings. 


Description  of  lining. 


Cement  concrete,  3  inches  thick 

Cement-lime  concrete,  3  inches  thick. 

Cement  mortar 

Heavy  oil,  3J  gallons  per  square  yard 

Clay  puddle,  3i  inches  thick 

Heavy  oil,  3  gallons  per  square  yard . 
Heavy  oil,  2i  gallons  per  square  yard 
Thin  oil,  2*  gallons  per  square  yard. . 
Earth  (no  lining) 


Efficiency 
ratios. 


Saving. 


i 


7.17 
2.90 
2.73 


2. 
1. 


02 

78 


1.50 


37 
08 


1.00 


Per  cent. 
86.6 
65.5 
63.3 
50.4 
47.8 
38.0 
27.3 
7.3 
0.0 


Experi- 
mental 
cost  of 
lining  per 
square 
foot. 


Actual 

cost  of 

lining  per 

square 

foot. 


The  table  shows  wide  variations  in  the  efficiency  and  cost  of  the 
different  lining  materials. 

While  there  is  no  doubt  that  cement  concrete  is  the  meet  efficient  as  regards 
seepage,  it  is  also  the  most  expensive,  being  more  than  six  times  the  cost  of  the  heavy 
oil  lining  (3 J  gallons  per  square  yard),  which  saves  50.4  per  cent  of  the  water  which 
would  seep  were  the  ditch  not  lined.  This  saving  with  the  concrete  ditch  is  86.6 
per  cent,  or  one  and  three-fourths  times  as  large.  Where  water  is  very  valuable  t^ere 
is  no  doubt  but  that  the  concrete  ditch  is  more  permanent  and  economical.  But 
where  the  water  is  not  so  scarce  and  a  little  waste  will  do  no  damage,  the  expense 
of  lining  the  ditch  with  oil  may  be  justified,  while  a  more  expensive  lining  would 
be  impracticable.     *    *    * 

The  puddle  lining  in  the  experiment  showed  a  saving  in  seepage  nearly  equal  to 
the  heavy  oil  lining  when  3 J  gallons  of  oil  per  square  yard  was  used,  and  a  greater 
saving  than  the  other  oil  linings.    This  puddle  lining,  whose  thickness  was  3}  inches, 
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would  no  doubt,  if  made  thicker,  be  more  efficient  than  any  of  the  oil  liningB  as  regards 
seepage;  but  clay  puddle  when  wet  becomes  very  soft  and  will  not  resist  the  eroarve 
force  of  the  flowing  water  unless  the  velocity  is  very  small.  It  will  not  prevent  the 
growth  of  weeds.  For  these  reasons  it  is  probably  not  as  efficient  for  canal  Uiiiiigs 
as  oil.  But  where  clay  is  plentiful  it  would  be  preferable  for  reservoir  lining.  The 
slopes  should,  however,  be  protected  against  the  erosive  action,  of  the  waves  by  the 
use  of  cobblestones  or  other  prot(?ction. 

The  use  of  oil  in  lighter  quantities,  while  not  very  efficient  in  preventing  seepage, 
will  no  doubt  prevent  the  growth  of  vegetation.     *    *    * 

Cement-mortar  plaster,  so  extensively  U8c^d  in  southern  California,  showed  a  sav- 
ing in  seepage  water  of  63  per  cent.  Better  results  were  expected,  and  it  is  probably 
safe  to  expect  a  greater  saving  where  good  work  is  done,  especially  where  the  work 
is  constructed  in  cold  weather.  This  lining  had  to  be  applied  when  the  temperature 
in  the  field  was  probably  110**  or  over.  The  cement  mortar  was  mixed  in  small 
quantity  and  quickly  applied.  As  soon  as  the  setting  had  started  the  lining  was 
sprinkled  and  covered  with  wet  canvas,  but  even  with  these  precautions  better  woA 
could  be  done  in  cooler  weather. 

This  piaster,  while  very  efficient  and  economical  on  small  ditches,  would  not  be 
of  sufficient  thickness  and  strength  to  be  used  on  the  lai^er  canals  and  laterab  d 
larger  irrigation  systems,  where  a  thickness  of  from  2  to  4  inches  would  no  doubt  be 
successful. 

CEMENT  PIPE    FOB  SMALL  lEEIGATIHG  SYSTEMS  AMD  OTEBB 

PURPOSES. « 

The  need  of  better  methods  of  using  the  limited  water  supplies 
available  in  many  parts  of  the  irrij^ated  region,  as  illustrated  by  con- 
ditions in  certain  localities  in  Arizona,  is  thus  presented  by  G.  E.  P. 
Smith  in  a  bulletin  of  the  Arizona  Experiment  Station: 

Throughout  southern  Arizona  there  are  scattere<l  many  sparsely  settled  valkiyB^ 
traversed  by  the  characleristic  rivers  of  the  arid  region.  These  rivers  aie  normally 
dry  l)ed8  of  sand,  but  at  intervals  they  carry  great  floods  of  water.  In  most  cases  the 
soil,  lx)th  of  the  bottom  lands  and  the  adjoining  mesas,  is  fertile  and  easily  cultivBted, 
climati(!  and  other  conditions  are  good,  and  the  markets  are  excellent.  The  water 
supply,  however,  ia  so  slightly  developed  that  agriculture  is  a  very  precarious  busi- 
ness. Winter  crops  are  sown  with  a  large  element  of  doubt  as  to  whether  harvests 
will  l>e  reaped,  and  through  the  summer  much  of  the  same  land  is  not  utilized  at  all, 
while  adjacent  areas  of  great  prcKluctive  capacity  are  still  wastes  of  mesquite  and 
catclaw.  The  water  supply  alreiuly  developed  in  these  yalleys  is  hugely  derived 
from  small  ditches  heading  in  the  sandy  river  beds.  A  few  pumping  plants  have 
been  installed  in  favored  localities. 

WTiile  the  area  of  irrigated  land  is  being  rapidly  extended  throughout  the  West, 
and  many  monumental  onter])rises  are  being  developed,  yet  the  smaller  vaUeys 
above  referred  to  scorn  to  have  been  neglected  and  very  little  change  has  been  wrmnght 
since  their  occupation  began. 

Without  asserting  that  there  are  unlimited,  or  even  abundant,  water  supplies  for 
these  valleys,  yet  it  is  demonstrably  true  that  their  cultivation  can  be  very  greatly 
extended,  not  only  by  largely  increasing  the  water  supply,  but  also  by  the  adoption  ci 
modern  methods  in  the  development,  distribution,  and  use  of  irrigating  streams.  At 
present  the  settlers  are  confronted  with  the  many  problems  relating  to  such  improfved 
methods.     The  mountains  must  l)e  surveyed  for  reserv'oir  sites,  the  valley  graveb 

a  Compiled  from  Arizona  Sta.  Bui.  55. 

317 


-•■"S-. 


13 

must  be  explored  and  studied  to  locate  and  secure  the  water  which  they  can  yield, 
pumping  plants  must  be  more  intelligently  designed,  for  great  economics  are  possible 
in  their  design  and  operation,  the  water  must  be  saved  from  loss  by  seepage  and 
evaporation  in  ditches,  and  the  ground  must  be  so  mulched  and  cultivated  as  to 
conserve  the.  water  after  it  has  \yeen  applied  to  the  fields.  It  is  no  extravagance  to 
say  that  by  careful  methods  the  present  very  low  duty  of  water  in  these  valleys  can 
be  more  than  doubled. 

One  of  the  most  experienced  irrigation  engineers  o  in  the  West  has  recently  stated 
that,  of  the  millions  of  dollars  spent  annually  by  our  irrigated  districts  for  water  arid 
for  applying  it  to  cultivated  crops,  fully  70  per  cent  of  the  money  is  wasted.  What 
an  opportunity  is  thus  offered  for  investigation.  WTiat  an  argument  for  the  introduc- 
tion of  methods  that  may  result  in  utilizing  a  part  of  that  70  per  cent  which  at  present 
is  not  put  to  any  beneficial  use.  It  seems  imperative  that  agricultural  interests  should 
join  in  a  campaign  for  a  higher  duty  of  water.  The  main  purpose  of  this  bulletin  is 
to  discuss  one  phase  of  this  campaign,  namely,  greater  efficiency  in  transmission  and 
distributing  systems. 

The  same  authority  quoted  above  states  that  as  a  rule  cultivated  fields  do  not 
receive  more  than  66  gallons  out  of  every  100  gallons  of  water  which  pass  through  the 
upper  headgates,  the  rest  being  lost  by  seepage  and  evaporation.  In  Arizona  the 
river  l)eds  and  banks  are  usually  of  very  porous  sand  and  the  ditches  leading  through 
these  deposits  suffer  great  loss  of  water.  Occasionally  the  extreme  case  occurs  in 
which  the  entire  flow  is  thus  lost.     *    *    * 

In  seeking  a  remedy  it  is  to  be  observed  that  seepage  losses  can  be  stopped  by 
proper  lining  for  ditches,  while  both  seepage  and  evaporation  are  prevented  by  closed 
conduits.  The  materials  available  for  these  purposes  are  wood,  cement,  and  clay. 
All  have  been  employed  in  various  parts  of  the  West.  The  only  one  tried  so  far  in 
southern  Arizona  has  been  wood;  but  its  short  life  and  the  warping  and  leaking 
which  it  undergoes,  together  with  high  cost,  unfit  it  for  use  in  ditches.  Cement  pipe 
for  small  ditches  and  cement  lining  for  large  ones  are  from  every  point  of  view  to 
be  recommended.  Clay  tile  lacks  strength,  and  since  at  present  it  is  subject  to  long 
freight  hauls,  its  cost  is  very  much  greater  than  .that  of  cement  pipe.  The  latter  is 
composed  largely  of  sand  and  gravel  found  in  the  vicinity  of  the  ditches  and  only  the 
cement  ingredient  is  subject  to  a  freight  charge. 

There  are  other  advantages  in  piping  ditch  waters  besides  the  prevention  of  seepage 
and  evaporation.  The  maintenance  of  open  ditches  is  very  difficult.  Under  the  sub- 
tropical skies  of  Arizona  weeds  and  algai  grow  rankly  and  unless  removed  at  frequent 
intervals  they  BLxm  obstruct  and  diminish  the  flow.  The  flowing  Wells  ditch  near 
Tucson  costs  $80  per  mile  p>er  year  for  cleaning  alone.  Furthermore,  gophers  perfo- 
rate the  ditch  banks  and  cause  the  waste  of  rivulets  for  days  or  even  weeks  before  the 
holes  are  discovered.  Sometimes  the  holes  enlarge  and  the  ditch  bank  breaks,  with 
consequent  loss  of  the  entire  stream.  The  maintenance  of  cement  pipe  lines  should 
be  very  slight. 

To  determine  the  practicability  of  making  cement  pipes  and  the 
best  mixtures  and  methods  to  be  used,  Professor  Smith  established 
a  small  plant  and  made  six  different  lots  of  15-inch  pipe,  '^this  size 
being  of  such  capacity  as  to  adapt  it  to  many  streams  belonging  to 
individuals  or  small  companies  of  ranchers."  Using  a  very  lean 
mixture  of  cement,  lime  paste,  and  sand,  the  paste  being  thinned 
to  a  consistency  that  permitted  it  to  mix  thoroughly  with  the  sand, 
for  the  body  of  the  pipes,  and  a  mixture  of  1  part  cement  and  3  parts 
sand  for  the  bell  ends,  very  satisfactory  results  were  obtained. 


a  Samuel  Fortier,  Irrig.  Age,  21  (1906),  p.  378. 
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The  method  of  molding  is  described  in  detail.  Several  molding 
forms  are  on  the  market  and  can  be  rented  by  paying  a  small  roy- 
alty. The  molding  outfit  used  in  the  experiments  described  con- 
tained molds  for  both  bevel  and  tongue,  and  bell  and  spigot  joints, 
and  cost  $60.  "It  could  be  made  ample  for  continuous  operation 
at  40  tile  per  day  for  $75  more.'* 

The  results  of  accurate  observations  on  the  cost  of  cement-sand 
and  cement-lime-sand  pipe  are  recorded  in  the  following  table: 


Cost  per  'i-foot  length  of  15-inch  pipe. 


Cement  at  S4.50  pkt  barrol 

Cement,  hauling  7  miU-s 

Lime  at  $13  per  ton,  delivered 

Sand,  no  charge 

Water,  no  charge 

L#abor:  Foreman.  $2  per  day;  2  laborers  at  $1.25  per  day 
Wash  of  neat  cement '. 


Cement- 
sand. 


10.563 
.035 


Cement- 
lime-«and. 


10.375 


.05B 


.112 
.000 


.112 


Cost  per  2-foot  length. 
Cost  per  linear  foot . . . 
Cost  per  mile 


.770 
.385 
2,032.80 


.284 
1,«0lS8 


^'Beino:  made  in  close  proximity  to  the  river  sand  and  within  20 
feet  of  an  irrifi:atintr  ditch,  no  allowance  is  made  for  sand  or  water- 
[The]  figures  are  based  on  Tucson  prices  during  April,  1907,  and 
must  be  modified  to  conform  to  the  local  prices  at  points  where 
cement  pipe  lines  are  contemplated.  *  *  *  In  some  cases  a 
considerable  allowance  should  be  made  in  the  estimate  for  sand." 

Observations  on  the  construction  of  a  redwood  flume  built  in  the 
same  vicinity  and  at  the  same  time  as  the  cement  pipe  show  that 
the  cost  of  a  fiume  of  capacity  (12  by  16  inches)  equal  to  that  of 
15-inch  j)ij)e  would  be  25  per  cent  jj^'eater  than  the  cement-sand 
pij)e  and  70  per  cent  ^rreater  than  the  cement-lime  pipe,  the  differ- 
ences ain<)untin<j:  to  $528  and  $1,061  per  mile,  respectively.  It  must 
be  borne  in  mind,  too,  that  the  chief  advantages/of  the  cement  pipe 
are  <^reatcr  permanence  and  less  loss  of  water  by  leakage. 

The  comparative  merits  of  such  })ipe,  clay  tile,  and  concrete,  crude 
oil,  asphaltum,  and  puddled  clay  are  discussed,  the  cement  pipe 
beinjT:  considered  to  j)()ssess  decided  superiority  in  many  respects, 
particularly  for  the  local  conditions.  The  cement  pipes  are  also 
shown  to  have  a  variety  of  other  important  uses. 

The  following]:  example  of  the  financial  advantage  of  piping  water 
in  Arizona  (and  similar  conditions  are  not  uncommon  elsewhere  in 
the  arid  repon)  is  cited: 

III  a  ((Tlain  ditrh  carrying:  a))out  KK)  minor's  inches  through  sandy  depositB,  the 
loss  of  water  per  mile  cxcotnls  10  per  cont,  say  10  miner's  inches,  capable  of  inigatiDg 
an  additional  'M)  acn^s  on  the  rancli,  which  wonid  yield  a  net  profit,  estiinated  at 
$30  per  acre  in  alfalfa,  of  $900  per  year.    This  water  could  be  carried  in  a  15-iiich 
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pipe  line  costing  $2,500  laid,  the  interest  on  which  at  8  per  cent  would  be  $200.  The 
maintenance  of  the  pipe  should  be  very  much  less  than  that  of  the  open  ditch;  the 
frequent  cleaning  of  tlie  weeds  and  algae  would  be  entirely  eliminated.  The  net 
profit  resulting  from  the  pipe  line  would  therefore  be  $700  per  annum. 

POLLINATION  OF  FORCED  TOMATOES « 

It  is  well  known  that  greenhouse  tomatoes  do  not  set  fruit  freely 
during  the  midwinter  season.  The  only  satisfactory  method  for 
correcting  this  trouble  is  to  fertilize  the  blossoms  by  hand.  A 
description  of  this  method,  together  with  a  discussion  of  the  condi- 
tions favorable  for  pollinating,  is  given  in  a  Farmers'  Bulletin  on 
''Tomatoes''  of  this  Department.'*  It  is  here  desired  to  emphasize 
the  importance  of  pollinating  carefully  and  thoroughly.  In  house- 
grown  tomatoes  there  is  often  a  considerable  percentage  of  one- 
sided fruit  and  of  small  fruit,  which  greatly  detracts  from  the  value 
of  the  crop.  The  general  inferiority  in  size  of  winter-grown  toma- 
toes can  undoubtedly  be  attributed  to  the  comparatively  short 
periods  of  simshine  during  that  season  of  the  year.  On  the  other 
hand,  the  results  of  station  investigations  along  this  line  show  that 
imperfect  pollination  is  an  important  cause  of  one-sided  and  small 
fruits.  While  working  at  the  Cornell  Station,  W.  M.  Munson  found 
that  the  amount  of  pollen  used  may  have  an  important  bearing  in 
determining  the  form  and  size  of  the  fruit. 

In  the  winter  of  1890-91,  while  crossing  tomatoes,  two  stigmas  in  the  same  chister 
of  flowers  were  given  different  amounts  of  pollen.  The  first  was  given  a  very  small 
amount — 10  to  20  grains — on  one  side  of  the  stigma;  the  other  was  given  an  excess 
of  pollen,  the  stigma  being  well  smeared.  The  effect  on  the  form  and  size  of  the 
fruit  was  very  marked.  The  fruit  receiving  the  large  amount  of  pollen  was  of  nor- 
mal size  and  nearly  synmietrical  in  form,  while  the  other  was  small  and  deformed. 
The  larger  fruit  produced  an  abundance  of  seeds  and  all  of  the  cells  were  well  devel- 
oped; the  smaller  developed  seeds  on  one  side  only,  while  the  other  side  was  nearly 
solid. 

The  experiments  were  repeated  several  times  during  the  following 
winter,  and  similar  results  were  obtained,  both  when  ^Hhe  flower 
nearest  the  base  of  the  cluster  received  an  excess  of  pollen,  while 
the  other  received  a  very  small  quantity  on  one  side  of  the  stigma" 
and  when  ' '  the  flower  at  the  base  received  the  small  amount  of  pol- 
len, while  the  other  was  given  an  excess, '^  thus  indicating  that  the 
relative  position  of  the  flower  had  no  influence  in  determining  this 
point. 

No  conclusion  was  reached  by  Munson  as  to  the  exact  number  of 
pollen  grains  necessary  to  insure  proper  fertilization,  but  in  no  case 
was  fruit  secured  '^when  all  pollen  was  excluded,  and  in  every  case 

^Compiled  from  Maine  Sta.  Rpt.  1892,  pp.  48-51;  Indiana Sta.  Rpt.  1904,  p.  17; 
Michigan  Sta.  Spec.  Bui.  39;  New  York  Cornell  Sta.  Bui.  28. 
6U.  S.  Dept.  Agr.,  Farmers'  Bui.  220. 
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the  size  of  the  fruit  was  in  direct  proportion  to  the  amount  of  the 

pollen  used." 

Kxperiinents  with  <rreenhouse  tomatoes,  recently  reported  from  the 
Mifhiiran  Station  hy  S.  W.  Fletcher  and  O.  I.  Gregg,  not  only  con- 
firm the  results  secure<i  by  Munson.  but  also  appear  to  show,  as  indi- 
cated by  earlier  experiments  by  J.  Tnx)p  of  the  Indiana  Station,  that 
there  is  no  decide<l  advantage  to  be  gained  by  the  cross  pollination 
of  varieties  as  compared  with  self-pollination.  Six  varieties  of  toma- 
toes were  includeil  in  these  experiments,  viz:  Xgnotum,  Stirling  Cas- 
tle, Karliana.  Best-of-All.  Lorillani,  and  Frogmore.  "Four  plants  of 
each  variety  were  used  *  *  *  to  determine  the  effect  of  using 
varvinir  amounts  nf  pollen.  All  the  flowers  on  one  plant  of  each 
variety  were  emas^-ulatetl  an<I  pollinated  on  one  side  of  the  stigma 
only.  These  invariably  produce^!  lop-sided  and  small  fruits.  All 
the  tlijwers  of  one  plant  of  each  variety  were  pollinated  with  from 
one  t<i  live  pollen  grains.  These  produced  very  small,  solid  fruits, 
yrixh  an  average  weiirht  of  but  34  grams  (about  1  ounce)  and  having 
no  se«M|>.  ur  but  one  or  twu.  All  of  the  flowers  on  one  plant  of  each 
vari«'ty  were  pullinate«l  with  a  large  amount  of  pollen,  spread  alfover 
the  stiirma.  These  produced  fruits  that  were  smoother  and  aver- 
aged ]'2  LH-anis  heavier  than  fruits  produced  from  flowers  that  had 
but  a  Miiull  amount  nf  p<illen  applied  all  over  the  stigma."  The 
cniiclusiuns  (leilure<l  from  this  work  are  that  "when  poUen  falls  upon 
one  side  nf  the  stiirina  onlv.  a  one-sided  tomato  always  results.  The 
larger  the  stigma  the  greater  the  irregularity.  The  amount  of  pol- 
len ap[ilied  tn  the  stiirma  determines  to  a  great  extent  the  size  and 
snnM»ihiiess  nf  the  t«nnatt»:  but  after  applying  a  certain  amount  of 
{XjUeii  n«)  further  iiHTeuM*  in  size  or  weight  results  by  applying  more. 
The  >iiiall.  irreLHilar  tniiuit«»e<  LT"o\m  under  glass  are  caused  largely 
by  insullieieni  pnllinatinii." 

With  the  view  uf  thmwinix  some  light  on  the  relative  Talue  of 
crn^<  ail'!  M»lf  [)nlliiiati«»]i.  "the  bltissoms  on  four  plants  of  each  vari- 
ety wen*  M*lf-|>olliiiaietl.  and  the  })lnssoms  of  eight  plants  of  each 
variety  wrre  <t«is<  pnllinateil  with  two  iitlu^r  varieties.  All  set  fruit 
equally  \v«*ll.  The  Ji).")  fruit <  pnMlueed  from  self-pollination  on  all 
six  varieti*'-  lia«l  an  averaire  weiirht  of  77..S  grams.  The  534  fruits 
prn«luee<l  fr«»ni  rri>«  poUinatinn  v»n  all  six  varieties  had  an  average 
weiL'lit  nf  7\K\  grain^."  fmm  which  it  will  \yo  seen  that  there  was  prao- 
tiea!!y  nn  L'ain  in  t:i»^  tntal  number  nf  eross  pollinated  fruits  secured, 
aii'i  b'lf  a  -liL'lit  .luFereni-e  in  the  weight  of  the  individual  fruits  in 
favDp  "f  irn<^  pnllinatit^n. 

Ahliniiirii  it  iUtv<  imt  appear  necessary  to  raise  several  varieties 
fnr  tlie  i»urpn'.e  nf  cpKs  pnllinatit>n,  there  is  no  harm  in  alternating 
sueh  varieiie>  a<  are  grown,  and  in  st>me  cas*»s  a  j>i)ssible  benefit  may 
be  nbtained,  >.uch  as  a  slight  increase  in  the  average  weight  of  the 
fruit. 
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All  of  the  experiments,  however,  do  show  most  conclusively  that 
tlie  setting  of  a  good  crop  of  smooth,  heavy  fruit  depends  very 
largely  upon  the  care  taken  in  distributing  the  pollen,  especially 
during  the  cloudy  weather  which  is  likely  to  be  of  frequent  occur- 
rence in  midwinter. 

INCREASING  THE  PB0DTJCTIVENE8S  OF  CORN « 

The  production  of  every  crop  is  influenced  by  many  different 
factors,  and  in  so  far  as  these  are  under  control  the  yield  may  be 
increased  and  the  fertility  of  the  land  maintained  or%  improved.  It 
is  necessar}^  therefore,  to  take  all  the  different  factors  into  considera- 
tion to  reach  the  maximum  production.  In  a  recent  bulletin  of  the 
Kansas  Experiment  Station,  Professors  Ten  Eyck  and  Shoesmith 
describe  the  results  of  a  series  of  expermients  with  com  carried  on 
for  four  years,  in  which  the  more  important  factors  entering  into  the 
production  of  larger  and  more  profitable  crops  were  taken  into 
account. 

VABIETIES. 

During  the  period  of  the  experiments  112  varieties  of  com  were 
planted  for  trial  and  comparison.  The  methods  of  cultivation  for 
the  last  three  years  of  the  variety  test  are  described.  In  1904  the 
land  was  disked  twice  from  March  10  to  15  for  the  purpose  of  con- 
serving the  soil  moisture,  and  a  second  disking  was  given  April  29 
to  May  2,  just  prior  to  listing  the  corn  in  furrows  about  5  inches  deep, 
with  the  rows  3i  feet  apart  and  the  kernels  16  inches  apart  in  the 
row.  For  the  test  in  1905  the  land  was  plowed  November  24  to 
December  10,  harrowed  March  29  and  again  April  10,  and  the  com 
planted  with  a  planter  on  April  28  and  29  at  the  same  distances  used 
in  1904.  In  1906  the  varieties  were  planted  after  winter  wheat, 
followed  by  rape  in  the  stubble  after  harvest,  which  was  plowed 
under  when  about  16  inches  high  near  the  middle  of  October.  The 
land  was  disked  soon  after  plowing  and  was  harrowed  twice  in  the 
spring  before  planting.  The  corn  was  planted  May  2  to  4  in  the 
same  manner  as  the  year  before. 

Of  all  the  varieties  tested  Hildreth,  Kansas  Sunflower,  McAuley, 
Forsythe  Favorite,  Golden  Row,  Hammett,  Learning,  U.  S.  P.  B. 
Selection  No.  77,  Hogue  Yellow  Dent,  Sander  Improved,  White 
Salamander,  Red  Cob  White  Dent,  White  Injun,  Legal  Tender, 
Warner,  Mammoth  Golden  Yellow,  Dyche,  Meinhardt,  and  Hiawatha 
Yellow  Dent  were  superior  in  productiveness.  The  ten  most  pro- 
ductive varieties  in  the  three  years,  1904-1906,  ranged  in  average 
yield  from  57.81  to  61.25  bushels,  and  the  ten  highest  for  the  four 
years  from  58.05  to  65.21  bushels  per  acre.     In  1905  the  75  different 

o Compiled  from  Kansas  Sta.  Bui.  147, 
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varieties  tested  matured  in  121  to  143  days,  the  average  period  being 
129  days.  Of  35  varieties  grown  for  four  years  the  16  which  required 
126  days  or  less  to  mature  gave  an  average  yield  of  61.45  bushels, 
while  the  rows  requiring  127  or  more  days  yielded  on  an  average  64.94 
bushels  per  acre. 

Wliite  Injun,  which  held  the  highest  3-year  record,  is  a  red-cobbed 
white  dent  and  a  selection  from  Red  Injun  No.  81,  originally  selected 
by  the  station  for  breeding  on  account  of  its  deep  kernels  and  well- 
filled  butts  and  tips.  Red  Cob  White  Dent,  a  hardy  variety  of  me- 
dium growth  and  maturity  and  fairly  uniform  type,  is  considered 
valuable  for  general  planting.  McAuley,  which  also  ranked  high  as 
a  good  yielder,  is  a  white  dent  of  fairly  imiform  type  resembling 
'Boone  County  White.  It  is  described  as  medium  late  in  maturing, 
of  vigorous  growth,  hardy,  and  well  suited  to  bottom  land  or  fertile 
upland.  Golden  Row  and  Hogue  Yellow  Dent,  received  from  the 
Nebraska  Experiment  Station,  appeared  to  be  well  adapted  to  the 
northern  i)art  of  the  State. 

The  results  of  the  variety  tests  also  showed  that  Kansas-grown 
corn  is  better  adapted  to  Kansas  than  seed  com  from  other  States, 
although  pure  bred  and  highly  productive.  It  is  reconmiended  that 
the  varieties  generally  grown  within  the  State  be  more  extensively 
tested  and  improved  and  that  some  of  the  best  varieties  from  other 
States  be  thoroughly  adapted  to  the  conditions  prevailing  in  Kansas 
before  their  general  dissemination." 

MOISTUKE  CONTENT. 

After  husking,  the  percentage  of  moisture  in  the  different  varieties 
of  com  was  determined  by  drying  the  kernels  and  cobs  separately 
in  an  oven  at  110°  C.  In  1904  the  moisture  content  in  the  ear  com 
ranged  from  11.90  to  29.02  per  cent,  in  1905  from  11.66  to  21.86  per 
cent,  and  in  1906  from  10.73  to  19.43  per  cent.  The  data  secured 
are  taken  as  indicating  that  under  Kansas  conditions  well-cured  ear 
corn  put  into  the  crib  in  the  fall  ''ontains  on  an  average  about  15  per 
cent  of  moisture. 

METHODS  OP  CXJIiTUKE. 

A  comparison  of  different  methods  of  preparing  land  for  com  was 
begun  in  1903.  Early  in  April  one  plat  of  com  stubble  land  was 
d()u])le  disked,  another* double  disked  and  harrowed,  a  third  listed  in 
furrows  3\  feet  apart,  a  fourth  plowed  and  harrowed  after  plowing, 
and  a  fifth  received  no  treatment.  Early  in  May  all  plats  were 
planted  with  a  list(T.  On  plat  3  the  ridges  were  split  at  planting 
i'uno,  the  com  being  planted  in  the  newly  listed  furrows.  In  1904 
and  1905  several  additional  treatments  were  introduced.     One  plat 

"  See  also  U.  S.  Dopt.  Agr.,  Farmers'  Bui.  244,  p.  7. 
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was  plowed  6  to  8  inches  deep,  another  3  to  4  inches  deep,  and  both 
were  planted  with  the  surface  planter.  In  another  set  of  plats  the 
first  was  plowed  and  planted  with  a  lister,  the  second  was  listed 
early  and  the  com  planted  in  the  same  furrows,  and  the  third  was 
treated  the  same  as  plat  3,  described  above.  These  different  treat- 
ments were  always  given  as  soon  as  the  soil  was  in  condition  for 
cultivation.  The  results  of  these  diflFerent  methods  of  preparing 
the  seed  bed  showed  that  listing  eariy  in  the  spring  and  splitting 
the  ridges  at  planting  time  gave  an  increase  in  yield  of  5.02  bushels 
per  acre  over  land  receiving  no  eariy  treatment.  No  difference  in 
the  average  yield  apparently  due  to  other  early  treatment  was 
observ^ed.  During  the  four  seasons  surface  planting  yielded  on  an 
average  6.65  bushels  more  corn  and  469  pounds  more  stover  per 
acre  than  listing. 

In  a  single  trial  in  1905  surface  planting  with  a  disk  furrow  opener 
attachment  yielded  53.24  bushels,  ordinary  surface  planting  51.94, 
and  listing  48.33  bushels  per  acre.  The  furrow  opener  is  a  device 
intended  to  secure  the  advantages  of  listing  com  without  all  of  its 
disadvantages.  It  was  observed  that  the  com  planted  with  the 
disk  furrow  openers  sprouted  quicker  and  made  a  more  vigorous 
early  growth  than  surface-planted  com,  and  that  it  retained  this 
advantage  throughout  the  season. 

There  is  an  advantage,  also,  in  cultivating  the  disk-furrow  planted  com  similar  to 
that  secured  by  listing,  in  that  the  weeds  in  the  row  are  more  easily  covered  and 
destroyed  by  the  early  cultivation  than  is  the  case  with  surface-planted  com.  Also, 
there  may  be  a  similar  advantage,  as  obtained  by  listing,  in  that  the  com  roots  lie 
relatively  deeper  in  the  soil  and  are  covered  with  a  greater  depth  of  mellow  soil  at 
the  last  cultivation  when  the  corn  is  laid  by.  It  is  well  to  remember,  however,  that 
when  the  furrow  openers  are  used  it  is  necessary  to  plow  the  land  and  prepare  a  good 
seed  bed  the  same  as  for  surface  planting,  and  also  that  it  requires  four  horses  to  operate 
the  com  planter  with  the  furrow-opener  attachment. 

The  soil  moisture  determinations  made  show  without  exception 
that  listing  as  compared  with  surface  plahting  favored  the  conserva- 
tion of  soil  moisture  in  the  latter  part  of  the  season.  This  result  is 
considered  as  possibly  due  to  the  larger  growth  of  surface-planted 
corn,  to  the  level  culture  given  listed  com  and  the  slight  hilling  of  the 
surface-planted  crop,  and  to  the  last  cultivation  of  the  listed  com 
being  uniformly  deeper  than  in  the  case  of  the  surface-planted  plats. 

For  two  years  tests  were  conducted  with  planting  at  different 
dates,  and  the  average  results  show  that  planting  May  26  gave  the 
best  yields,  and  that  the  May  plantings  gave  better  results  than  the 
April  plantings. 

Cultivation  experiments  were  conducted  only  with  surface-planted 
corn.  Four  cultivations  were  given  each  season.  One  plat  was 
cultivated  shallow  and  another  deep  throughout  the  season  and  on 
two  plats  the  first  two  cultivations  on  the  one  were  shallow  and  the 
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last  two  deep,  while  on  the  other  this  plan  was  reversed.  ShaUow 
cultivation  was  about  1\  inches  and  deep  cultivation  about  SJ  to 
4  inches  deep.  The  disk  cultivator  and  the  weeder  were  also  used 
to  some  extent  in  these  tests.  The  average  yields  for  the  several 
seasons  did  not  vary  much  and  the  results  are  taken  as  indicating 
that  the  exact  method  of  cultivating  is  not  so  important  as  the  con- 
ditions of  soil  and  season.  It  was  observed,  however,  that  each 
season  the  shallow  cultivated  corn  matured  several  days  later  than 
the  deep  cultivated  com,  and  further  that  in  case  of  the  shallow 
cidtivation  laying  the  com  by  was  a  decided  advantage,  the  average 
yields  of  stover  being  the  greater  on  the  plats  receiving  this  treatr 
ment.  The  weeder  proved  effective  on  mellow  soil  when  the  weeds 
were  small,  but  on  hard  ground  with  large  weeds  it  did  not  take  the 
place  of  a  good  cultivator. 

FERTIUZEBS. 

In  comparative  fertilizer  tests  carried  on  in  1906  the  largest  yield, 
56.63  bushels  per  acre,  was  secured  on  land  treated  with  13  tons  of 
barnyard  manure  per  acre.  The  next  largest  yield,  40  bushels  per 
acre,  was  obtained  on  a  plat  treated  with  50  pounds  of  nitrate  of 
soda  applied  broadcast.  The  average  production  of  the  unfertilized 
land  was  33.21  bushels  per  hcto. 

ROTATIONS. 

The  following  crops  were  grown  in  rotation:  Wheat,  wheat  fol- 
lowed by  cowpeas  as  a  catch  crop,  oats,  barley,  emmer,  flax,  millet, 
sorglmm,  Kafir  corn,  corn,  corn  followed  by  cowpeas  as  a  catch  crop, 
corn  followed  by  r}'e  as  a  catch  crop,  soy  beans,  and  potatoes.  The 
arrangement  was  such  that  each  year  corn  was  grown  after  the  various 
crops  and  the  various  crops  after  corn,  and  the  object  of  this  rotation 
test  was  to  study  the  efTecjt  of  each  of  these  crops  upon  the  growing 
of  ct)rn.  The  data  secured  i^how  that  the  largest  average  crop  of  com, 
69.98  bushels  p(T  acre,  was  grown  after  potatoes.  The  second  largest 
yield  of  com,  67.55  bushels  per  acre,  was  produced  after  soy  beans, 
and  the  third  largest,  60.74  ])ushels,  after  com.  After  the  other 
crops  the  yields  wvto  smaller  than  where  com  was  grown- after  com, 
the  lowest  yields  being  produced  after  Kafir  com  and  sorghum.  In 
average  value  of  total  products  the  rotation  of  com  with  potatoes 
ranked  first,  with  S43.47  jxt  acre,  the  corn  being  valued  at  S20.99 
and  the  potatoes  at  S22.4<S,  corn  after  Kafir  com  second,  with  S34.46 
per  acre,  corn  after  sorghum  tliird,  with  $31.15,  and  com  continuously 
fourth,  with  831.07.  While  the  lowest  yields  of  com  were  produced 
after  Kafir  corn  and  sorghum,  the  large  yields  of  these  crops  made  the 
value  of  the  total  production  from  these  rotations  relatively  higL 
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The  plats  growing  com  continuously,  in  which  rye  was  sown  each 
fall  ranked  third  in  average  yield  and  fourth  in  value  of  total  pro- 
duction. 

A  catch  crop  of  rye  in  com  helps  to  eradicate  weeds,  utilizes  available  plant  food 
left  in  the  soil  in  the  fall  which  otherwise  might  be  washed  out  or  drained  away, 
jMDvides  a  protection  to  the  soil  through  the  fall  and  winter,  thus  preventing  the  soil 
from  blowing,  catching  the  rain,  and  stopping  the  drifting  snow.  When  com  follows 
rye  in  this  way  it  is  necessary  to  plow  or  double  list,  and  this  should  be  doa*  rather 
early  in  the  spring,  unless  it  is  preferable  to  plow  late  in  the  fall.  If  rye  is  plowed 
imder  late  in  spring,  the  seed  bed  is  apt  to  be  left  loose  and  dry,  and  if  com  is  listed 
in  r>'e,  the  rye  becomes  a  troublesome  weed  which  is  difficult  to  destroy  and  which 
may  injure  the  growth  of  the  com. 

The  sowing  of  rye  in  the  com  seemed  to  give  better  results  than 
the  catch  crop  of  cowpeas,  but  a  marked  increase  in  yield  of  com 
after  wheat  and  cowpeas,  amounting  to  8.76  bushels  per  acre,  showed 
the  value  of  this  crop  as  a  fertilizer  when  grown  between  small  grain 
and  com.  The  apparent  advantage  of  rye  over  cowpeas  in  this 
test  is  considered  due  to  the  fact  that  the  rye,  having  been  sown 
late,  did  not  compete  with  the  com  for  moistiu^e  and  plant  food  to 
the  same  extent  as  the  cowpeas,  which  h-ad  been  sown  earlier  in  the 
season.  None  of  the  rotation  systems  tried  are  regarded  as  ideal,  as 
a  practical  and  scientific  rotation  is  intended  not  only  to  produce 
large  yields,  but  also  to  maintain  the  fertihty  of  the  soil,  and  that 
such  a  rotation  would  include  grasses  and  perennial  leguminous 
crops,  as  well  as  the  growth  of  annual  leguminous  plants  and  catch 
crops. 

BREEDING. 

In  corn-breeding  work  the  station  foimd  in  some  tests  a  difference 
of  more  than  400  per  cent  of  the  yields  from  different  ear  rows.  In 
1906,  the  Silvermine  high-yielding-rows  seed  plat  yielded  32  per  cent 
more  com  and  24.8  per  cent  more  first-grade  seed  ears  than  the  plat 
planted  with  first-grade  seed.  The  Hildreth  high-yielding-rows  seed 
bed  yielded  10.36  per  cent  more  com  and  40  per  cent  more  first- 
grade  seed  ears  than  the  plat  planted  with  first-grade  seed  of  this 
variety.  It  is  pointed  out  that  the  results  of  the  breeding  work 
show  that  the  individuality  of  certain  ears  can  be  utilized  in  the 
improvement  of  a  particular  breed  or  variety.  The  breeding  stock 
of  Kansas  Sunflower  com,  after  four  years'  breeding  by  the  station, 
traces  back  to  two  original  mother  ears.  Germination  tests  indi- 
cated that  ears  of  com  may  vary  greatly  in  vitality  regardless  of 
selection  and  preservation,  and  that  it  is  therefore  very  important 
that  each  ear  of  seed  com  be  subjected  to  germination  tests  in  order 
to  remove  those  of  low  vitality. 
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SHRINKAGE  OF  COBN  IH  GBIB8.<> 

In  connection  with  the  marketing  of  many  farm  products  shrink- 
age is  always  an  important  consideration.  Farm  crops  generally 
are  subject  to  shrinkage  when  put  in  storage  after  harvest,  but  it 
often  amounts  to  so  Uttle  that  it  is  entirely  disregarded.  In  ear 
com  and  hay,  however,  the  loss  of  weight  during  storage  may  be 
quite  large,  and  with  these  crops,  therefore,  shrinkage  is  as  a  rule 
taken  into  accoimt.  That  ear  com  generally  sustains  important 
losses  in  weight  during  storage  is  so  commonly  acknowledged  that  in 
many  localities  the  custom  prevails  of  taking  75  pounds  of  ear  com 
for  a  bushel  in  the  fall  and  only  70  poimds  in  the  spring.  Observa- 
tions on  the  shrinkage  of  stored  crops  have  been  made  by  several  of 
the  experiment  stations,  and  the  results  have  been  noted  in  a  pre- 
vious bulletin  of  this  series.^ 

In  some  of  the  more  recent  work  along  this  line  by  the  Illinois 
Station  the  purpose  was  to  ascertain  whether  it  would  be  more 
profitable  to  market  com  as  early  as  possible  after  husking  or  to 
hold  it  until  winter  or  spring  before  selling,  it.  Not  only  the  losses 
in  weight  were  determined,  but  the  increases  in  price  necessary  to 
compensate  for  these  losses  were  also  calculated. 

For  the  purpose  of  making  these  observations  on  the  shrinkage  of 
stored  ear  com  cribs  were  constructed  at  Urbana  and  Sibley  in  such 
a  manner  that  they  could  be  lowered  to  rest  upon  the  platforms  of 
large  wagon  scales  and  weighed.  At  Sibley  a  check  experiment  was 
made  by  weighing  each  wagonload  of  com  as  it  was  put  into  a  sta- 
tionary crib  constructed  of  ordinary  fencing  liunber  on  blocks  and 
weighing  out  all  the  com  when  the  crib  was  emptied  at  the  end  of  the 
trial.  The  first  year  the  shrinkages  of  the  two  cribs  at  Urbana  and 
Sibley  varied  between  12.3  and  19.8  per  cent. 

The  (lata  secured  from  other  weighings  and  also  the  results  from 
some  preliminary  trials  are  reported.  On  December  6,  1901,  20,545 
pounds  of  corn  were  weighed  into  a  crib  at  Sibley  and  weighed 
out  again  September  25,  1903,  when  the  weight  was  found  to  be 
18,690  j)ounds.  The  loss  in  weight  amounted  to  1,855  pounds,  or  9 
per  cent  for  the  entire  period  of  over  22  months.  Another  crib  close 
by,  receiving  the  same  amount  and  kind  of  com  and  filled  and  emptied 
on  the  same  dates  as  the  other,  showed  a  loss  of  1,895  pounds,  or  9.2 
per  cent.  In  still  another  test  a  stationary  crib  was  filled  during  the 
week  preceding  November  11,  1905,  with  19,850  poimds  of  ear  com. 
November  3,  1900,  when  the  corn  wiis  taken  out  of  the  crib  it  weighed 
17,280  pounds,  showing  a  loss  of  12.9  per  cent  for  the  year.  Taking 
all  the  trials  into  consideration  the  loss  in  weight  of  the  com  in  the 

"Compiled  from  Illinois  Sta.  Bui.  113;  Kansas  Sta.  Bui.  147, 
6U.  S.  Dept.  Agr.,  Farmers'  Bui.  149. 
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diflFerent  cribs  ranged  between  9  and  20.7  per  cent  for  nearly  two 
years^  storage. 

The  data  secured  also  indicate  that  the  shrinkage  for  the  second 
quarter  of  the  year  was  not  much  in  excess  of  that  for  the  first, 
the  difference  being  an  average  of  only  2.10  per  cent.  The  shrinkage 
for  the  third  quarter,  however,  was  noticeably  greater  than  that  of 
the  second,  the  average  difference  being 8.70  per  cent,  while  the  shrink- 
age for  the  last  quarter  from  June  to  September  averaged  only  2.10 
per  c^nt.  It  was  found  that  by  far  the  most  noticeable  shrinkage  of 
ear  com  in  the  cribs  occurred  during  the  months  of  April  and  May, 
after  which  period  the  corn  sustained  only  a  gradual  loss. 

The  observations  made  on  the  loss  in  weight  during  the  second  year 
of  storage  point  to  the  fact  that  practically  all  moisture  comes  out  of 
ear  corn  during  the  first  year  of  storage.  In  a  trial  at  Sibley  con- 
tinued through  the  second  year  the  shrinkage  was  19.6  per  cent  at  the 
beginning  of  the  year  and  had  only  increased  to  20.5  per  cent  by  the 
following  September,  At  Urbana  the  com  also  lost  1  per  cent  in 
weight  during  the  second  year.  From  these  results  it  is  concluded 
that  it  seems  safe  to  assume  that  old  com  may  be  stored  in  cribs  with 
very  slight  loss  from  shrinkage.  The  weekly  weighings  showed  that 
the  crib  weights  were  influenced  by  the  amount  of  moisture  in  the 
atmosphere. 

In  determining  the  increase  in  price  that  must  take  place  between 
cribbing  time  and  the  following  December,  March,  June,  and  Septem- 
ber, it  was  assumed  that  the  corn  might  have  been  marketed  at  crib- 
bing time  for  35  cents  per  bushel,  and  the  average  of  the  ''high''  and 
*'low''  Chicago  cash  prices  for  December  and  May  as  summarized 
from  the  Yearbook  of  this  Department  for  1905,  which  shows  a  dif- 
ference of  3.8  cents  per  bushel  in  favor  of  May,  was  also  taken  as  one 
'  of  the  factors  in  the  calculation.  Furthermore,  it  was  pointed  out 
that  this  average  difference  in  price  and  the  allowance  of  5  pounds  per 
bushel  for  shrinkage  would  make  the  actual  average  rise  in  price 
between  May  and  December  6.3  cents  per  bushel.  This  computation 
shows  that  when  the  percentage  of  decrease  in  the  weight  of  ear  com  up 
to  and  including  September  of  the  first  year  nms  from  12  per  cent  to 
nearly  20  per  cent,  as  in  the  four  different  trials  under  consideration, 
an  mcrease  in  price  for  September  varying  between  4.9  and  8.6  cents 
per  bushel  is  necessary  to  cover  the  loss  in  weight  and  to  insure  the 
farmer  against  financial  loss  in  holding  his  com.  In  two  of  the  trials 
the  decrease  in  weight  between  December  and  June  was  greater  than 
would  be  covered  by  the  average  increase  in  price  of  6.3  cents  between 
December  and  May,  while  in  the  other  two  trials  it  was  smaller,  so  that 
the  average  increase  in  price,  including  the  usual  5  pounds  decrease 
in  the  number  of  pounds  taken  from  1  bushel,  is  considered  as  possibly 
covering  the  average  shrinkage, 
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At  the  Kansas  Station  shrinkage  experiments  were  conducted  for 
three  years  in  three  small  board  cribs  holding  about  4,000  pounds  of 
ear  com  each.  The  cribs  were  lined  with  fine  wire  netting  in  order  to 
confine  the  loss  in  weight  as  much  as  possible  to  the  actual  shrinkage 
of  the  stored  com.  They  were  filled  each  fall  when  the  crop  was  in 
good  condition  for  storing  with  Forsythe  Favorite  and  McAuley, 
white  dent  varieties,  Reid  Yellow  Dent,  Kansas  Sunflower,  and  Hil- 
dreth,  yellow  dent  varieties,  and  with  mixed  com  consisting  of  a  few 
bushels  each  of  many  difTerent  varieties. 

In  1903  the  white  com  at  husking  time  contained  24.94  per  c^nt  of 
moisture  and  the  yellow  com  19.73  per  cent.  The  com  lost  2.33  per 
cent  in  weight  on  the  average  during  the  first  month,  with  but  little 
decrease  in  weight  during  the  rest  of  the  winter,  but  by  May  6  the 
total  average  loss  for  all  cribs  had  reached  6.14  per  cent.  The  yellow 
corn  showed  a  loss  of  5.66  per  cent  in  the  last  month  of  the  trial,  but 
in  the  other  tests  the  weight  of  the  com  remained  about  the  same 
through  the  summer.  The  final  weights  showed  a  shrinkage  of  7.92 
per  cent  as  an  average  for  eight  and  one-half  months  for  all  cribs. 
The  white  and  yellow  dent  com  lost  on  the  average  3.79  per  cent  more 
in  weight  than  the  mixed  com. 

In  1904  the  com  ripened  eariier  than  in  1903  and  the  first  compara- 
tive weights  were  taken  October  26,  as  compared  with  December  6  in 
the  previous  year.  The  white  corn  contained  18.95  per  cent  of  mois- 
ture and  the  yellow  com  21.32  per  cent  when  put  into  the  crib.  Qn 
January  31  the  average  loss  in  weight  in  all  cribs  was  5.17  per  cent,  the 
yellow  com  showing  the  greatest  decrease.  Again,  there  was  little 
loss  in  weight  during  the  winter  but  a  great  shrinkage  in  weight  during 
the  spring  and  early  summer  months.  The  lowest  weights  for  the 
year,  with  the  exception  of  yellow  com,  were  recorded  on  June  20, 
the  average  shrinkage  at  that  date  being  11.32  per  cent.  The  final 
weights  taken  October  7  showed  an  average  shrinkage  of  12.21  per 
cent.  As  in  the  year  before  the  mixed  com  again  lost  least  in  weight, 
the  ratio  of  shrinkage  l)eing  6.72  to  14.88  per  cent  for  the  yellow  and 
white  com.  On  July  20  and  August  24  an  actual  gain  in  the  average 
weight  of  the  cril>s  was  recorded  and  the  mixed  com  continued  to  gain 
from  August  24  to  the  end  of  the  test. 

In  1905  the  first  c()mi)arative  weights  were  taken  November  16. 
B}"  December  23  the  cribs  had  lost  only  about  <me-half  of  1  per  cent 
of  weight  on  the  average  and  the  cril)  of  white  com  had  actually 
gained  in  weight.  On  Februan'  6  the  average  shrinkage  was  2.26 
per  cent  and  on  April  19,  3.86  per  cent.  All  cribs  gained  in  weight 
during  May,  after  which  there  was  a  gradual  decrease  in  weight  until 
October  16,  when  the  final  weights  showed  an  average  shrinkage  for 
the  entire  test  of  5.82  per  cent  in  eleven  months.  The  yellow  corn 
showed  a  loss  of  8.48  per  cent  in  weight,  the  mixed  com  of  6.42  per 
cent,  and  the  white  com  only  2.44  per  cent  during  the  whole  peciod. 
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Five  samples  of  white  com  at  husking  time  contained  on  the  average 
15.2  per  cent  of  moisture  and  a  single  sample  of  Reid  Yellow  Dent, 
husked  a  little  earlier  than  the  white,  contained  18.9  per  cent. 

It  is  pointed  out  that  the  average  results  indicate  that  when  com  is 
put  into  the  crib  fairly  dry  and  in  good  condition  the  shrinkage  during 
the  winter  months  is  not  great,  being  a  trifle  over  5  per  cent  as  an 
average  for  the  first  six  months  after  the  com  was  cribbed,  and  that 
this  loss  would  not  be  sufficient  usually  to  equal  the  difference  in 
weights  which  are  required  for  a  bushel  of  ear  com  as  sold  in  the  fall 
and  as  it  may  be  sold  in  the  winter  or  early  spring.  It  is  believed  that 
the  loss  on  the  original  weight  in  the  eight  or  ten  months  is  not  so 
great  as  the  decrease  in  the  actual  value  of  the  com,  when  considering 
that  at  husking  time  the  price  is  often  more  than  10  per  cent  less  than 
in  the  spring  or  early  summer.  The  total  shrinkage  of  weight  in  a 
year  of  the  nine  cribs  of  corn  was  only  8.62  per  cent.  Attention  is 
called  to  the  fact,  however,  that  precaution  was  taken  to  avoid  loss 
in  weight  from  other  causes  than  shrinkage. 

Aa  to  whether  the  farmer  should  hold  his  corn  or  sell  it  early  in  the  winter  may 
depend  upon  several  factors,  as  the  price  of  corn,  size  of  the  general  crop,  condition 
at  husking  time,  and  the  accommodation  which  the  farmer  may  have  for  saving  hia 
crop.  If  the  (Top  is  normal  and  the  price  of  corn  is  unusually  low  at  husking  time, 
and  the  farmer  has  a  good  crop,  the  usual  reconmiendation  would  be  to  hold  the 
corn.  Judging  from  these  experiments  com  may  be  kept  safely  without  great  loss 
in  weight  until  March  or  April,  and  if  there  is  a  question  as  to  the  success  of  the  new 
crop  it  may  be  advisable  to  hold  old  corn  even  later  than  the  date  named.  How- 
ever, in  Kansas,  and  in  States  farther  south,  old  corn  is  very  apt  to  become  infected 
witli  the  grain  weevil  or  grain  moth  and  great  loss  occasioned  in  this  way,  provided 
the  corn  is  held  too  late  in  the  summer.  In  the  northern  States,  where  these  pests 
do  not  prevail,  corn  may  be  safely  held  for  late  sununer  and  early  fall  sale. 

The  results  of  the  tests  also  indicate  that  the  shrinkage  in  com  is 
not  due  entirely  to  the  loss  of  moisture,  but  that  there  is  an  actual 
loss  of  dry  matter.  Samples  of  Forsj^the  Favorite  cribbed  in  1904 
contained  on  October  25,  1905,  11.87  per  cent  of  moisture  in  the 
grain,  12.85  per  cent  of  moisture  in  the  cobs,  and  12.05  per  cent  in 
the  ear  corn,  and  a  sample  of  ear  corn  taken  from  the  seed-corn  room 
on  this  (late  contained  11.42  per  cent  of  moisture. 

The  shrinkage  in  the  weight  of  the  white  corn  in  1904-5,  due  to  loss  of  moisture, 
could  not  have  been  more  than  6.9  per  cent,  since  the  new  com  contained  only  18.95 
per  cent  of  moitsure  when  it  was  put  into  the  crib.  However,  the  white  com  actu- 
ally lost  14.48  per  cent  in  weight  in  the  trial  referred  to,  and  it  will  be  observed  that 
in  almost  ever>'  case  the  shrinkage  in  the  weight  of  the  corn  was  greater  than  may 
be  accounted  for  by  the  loss  of  moisture. 

Hildreth  corn  cribbe<l  in  the  fall  of  1906  contained  19.75  per  cent 
of  moisture  in  the  ear  corn  and  separate  determinations  showed  that 
the  grain  contained  17.72  per  cent  of  moisture,  while  the  cobs  con- 
tained 29.36  per  cent.  The  sample  contained  82.6  per  cent  of  shelled 
com  and  17.4  per  cent  of  cob.     From  these  data  it  appears  that  the 
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cobs  and  g^rain  become  about  equally  dry  in  old  com.  "If  the  mini- 
mum moisture  in  the  dry  com  reaches  12  per  cent  this  would  give 
a  shrinkage  of  5.72  per  cent  in  the  grain  and  17.36  per  cent  in  the 
cobs,  or  an  average  shrinkage  of  7.75  pounds  for  each  hundred  pounds 
of  ears,  and  3.Q2  pounds  of  this  shrinkage,  or  39  per  cent  of  the  total 
shrinkage,  would  actually  occur  from  the  drying  out  of  the  cobs." 

FEEDIHO  GRAIN  TO  MILCH  COWS  AT  PABTUBE.' 

Under  advanced  methods  of  dairy  farming  it  is  recognized  as  essen- 
tial to  the  greatest  success  to  maintain  the  highest  and  most  uniform 
flow  of  milk  practicable  throughout  the  year.  Now,  when  good 
pasturage  is  available  the  change  from  bam  feeding  to  pasture  is  as  a 
rule  highly  l>eneficial,  both  as  regards  yield  and  quality  of  milk  and 
health  of  the  cows,  but  even  in  good  grazing  regions  there  are  frequently 
parts  of  the  season,  usually  late  summer,  when  the  pastures  are  apt 
to  lx»come  dry  and  thus  make  it  a  matter  of  much  practical  import- 
ance to  find  some  means  of  keeping  up  the  mUk  flow.  For  this  pur- 
pose the  practice  of  feeding  either  grain  or  soUing  crops  to  supplement 
the  pasture  has  been  suggested.  The  economy  of  feeding  grain  to 
cows  at  pasture  has  been  a  subject  of  investigation  by  several  of  the 
experiment  stations. 

In  experiments  at  the  Kansas  Station  a  number  of  years  ago  *'two 
lots  of  cows  each  were  fed  alternately  on  rations  consisting  of  pasture 
alone,  pasture  and  bran,  pasture  and  com  meal,  and  pasture  and 
ground  oats,  for  periods  of  seven  days  each."  The  conclusion  was 
that  although  the  grain  feed  added  materially  to  the  milk  yield,  com 
meal  showing  the  greatest  increase,  the  increased  returns  did  not  pay 
the  cost  of  the  grain.     In  fact  there  was  a  considerable  loss. 

In  exj>eriments  at  the  Xew  York  Cornell  Station  one  lot  of  cows 
was  fed,  from  June  8  to  Septenil>er  21,  a  daily  ration  of  2  pounds  of 
cotton-seed  meal  and  2  pounds  of  bran  per  cow,  and  another  lot  was 
fed,  from  May  25  to  Septeml>er  17,  6  to  9  pounds  daily  per  cow  of  a 
mixture  of  wheat  bran  lOO  pounds,  cotton-seed  meal  100  pounds,  and 
malt  sprouts  15  pounds,  in  addition  to  good  blue-grass  pasture. '  In 
neither  case  was  there  any  profitable  return  in  milk  or  butter  for  the 
additional  grain  fed. 

In  experiments  with  cows  soiled  in  the  bam  on  fresh  grass  there 
was  an  increase  in  the  milk  and  butter  production  and  a  saving  in 
grass  barely  suilicient  to  pay  the  cost  of  the  added  grain  ration. 

To  determine  whether  the  profit  from  grain  feeding  would  be 
greater  in  case  of  poorer  pasturage  a  herd  of  cows  on  light  pasture 
was  divided  into  two  similar  lots,  one  lot  receiving  only  pasture  and 
soiling,  the  other,  beginning  May  23,  was  fed  4  quarts  per  cow  daily 
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(two  feeds,  night  and  morning),  of  a  mixture  of  equal  parts  of  com 
meal,  wheat  bran,  and  cotton-seed  meal.  *'0n  August  10,  the  pas- 
tures having  become  dry,  both  lots  began  to  receive  a  ration  of  green 
corn  fodder  of  about  16  pounds  per  cow  per  day.  On  September  9 
the  corn  fodder  ration  was  changed  to  millet,  which  continued  untit 
October  1,  when  second  growth  grass  was  used;  this  continued  until 
October  13,  when  pumpkin  began  to  be  fed.''  The  grain  feeding  in 
this  case  resulted  in  a  profitable  increase  in  milk  production  and  also 
in  a  considerable  gain  in  weight  of  the  cows.  The  beneficial  effect  of 
the  grain  feeding  was  observable  the  following  season,  particularly  in 
the  development  and  performance  of  the  younger  animals  (2-year  and 
3-vear  olds). 

At  the  Mississippi  Station  no  benefit  was  derived  from^  feeding  3  to 
4  pounds  of  cotton-seed  meal  and  4  to  6  pounds  of  wheat  bran  per  cow 
daily  to  cows  running  on  good  pasture. 

The  question  of  grain  feeding  of  cows  at  pasture  has  recently  been 
investio:ated  anew  bv  J.  H.  Stewart  and  H.  Atwood  of  the  West 
Virginia  Station.  They  found  that  there  was  no  direct  financial  gain 
from  feeding  6  pounds  per  cow  daily  of  a  rather  rich  graiii  feed  con- 
taining 16.5  per  cent  protein  and  3.5  per  cent  of  fat  to  cows  on  pasture, 
notwithstanding  the  fact  that  in  some  cases  the  pasture  became  short 
from  drought.  ''It  is  true  that  the  cows  which  received  grain  were 
uniformly  in  somewhat  better  flesh  than  those  that  did  not  receive 
grain,  but  as  far  as  the  milk  yield  was  concerned  the  increased  flow 
was  produced  at  an  actual  loss.'' 

Summarizing  the  results  of  all  the  experiments  which  have  been 
made  on  tHe  subject,  the  conclusion  seems  justified  ''that  unless  dairy 
products  are  especially  high  in  price  it  is  not  a  profitable  practice  to 
feed  grain  to  cows  at  pasture.  It  is  true  that  more  milk  is  obtained 
and  the  cows  hold  up  their  yield  better  and  remain  in  better  flesh 
when  receiving  the  grain  rations,  but  under  ordinary  circumstances 
there  is  no  direct  profit  from  the  grain  feeding,  as  the  increased 
production  usually  costs  more  than  it  can  be  sold  for." 

PRACTICAL  USE  OP  STARTERS  IN  EIPENINO  CEEAM.'' 

In  recent  years  butter  and  cheese  makers  have  more  generally 
adopted  methods  of  manufacture  that  involved  the  use  of  cultures  of 
bacteria,  commonly  known  as  starters,  for  the  production  of  desired 
characteristics  of  flavor,  aroma,  etc.  Under  these  conditions  con- 
stancy in  results  depends  largely  upon  uniformity  in  the  quality  of 
the  starters  employed.  Considerable  use  is  made  of  commercial 
starters,  the  quality  of  which  is  quite  permanent,  but  the  expense  for 
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starters  is  a  considerable  item.  The  desirable  organisms  having 
been  obtained,  they  may  be  used  according  to  a  method  recently 
described  by  L.  I).  Bushnell  and  W.  R.  Wright  in  a  bulletin  of  the 
Michigan  Station,  which  is  desired  to  insure  a  permanent  quality 
of  starters  and  at  the  same  time  to  lessen  the  actual  expenditure  for 
them.  The  method  as  described  is  applicable  to  butter  making,  but 
it  could  be  easily  adapted  for  use  by  the  cheese  maker  also. 

Some  of  the  commercial  starter  usually  employed  is  put  into 
sterilized  whole  milk  and  allowed  to  develop  there  for  twenty-four 
hours  at  a  favorable  temperature.  P'or  ease  in  manipulation  the  milk 
is  sterilized  in  a  quart  bottle  plugged  with  cotton.  On  the  second 
day  a  portion  of  this  milk  is  transferred  to  another  bottle  of  sterile 
milk  to  continue  the  growth  of  the  organisms,  and  the  remainder  is 
poured  into  a  can  of  recently  pasteurized  skim  milk.  The  latter  is 
again  kept  for  twenty-four  hours  at  a  temperature  favorable  to  the 
growth  of  the  organisms,  and  is  then  used  as  a  starter  for  sweet  cream. 
At  the  same  time  a  portion  of  the  second  bottle  of  inoculated  sterile 
milk,  in  which  the  organisms  have  been  growing  for  twenty-four 
hours,  is  transferred  to  a  third  bottle  of  sterile  milk,  and  the  remain- 
der of  the  second  bottle  used  to  inoculate  another  can  of  pasteurized 
skim  milk  for  use  as  a  starter  on  the  following  day.  It  is  claimed 
that  this  method  of  growing  the  bacteria,  if  properly  handled,  will 
maintain  a  culture  that  will  give  uniform  results  for  an  indefinite 
period. 

According  to  F.  ().  Foster,  instructor  in  dairying  at  the  Michigan 
Agricultural  College,  wlio  has  confirmed  the  application  of  the  method 
to  dairy  i)ractice,  the  advantages  in  it  are  as  follows:         * 

The  starter  can  be  kepi  for  a  nuich  lon^^er  ])eri()(l,  tliua  Raving  one-hialf  or  more  of  the 
cost  of  pure  cultures. 

The  milk  is  always  ready  for  inoculation  and  the  mother  starter  can  be  transf^red 
each  day  when  in  the  ))est  condition  and  kept  vigorous. 

In  case  a  starter  is  not  needed  every  <lay,  the  mother  starter  can  be  carried  along 
conveniently  without  the  trou])le  of  sterilizing  n^lk. 

After  a  thorough  trial  we  liave  adopt etl  the  method  for  our  daily  use.  We  find  it  no 
great  task  t^)  sterilize  the  ])ottles  of  milk  once  or  twice  a  month,  and  the  little  extra 
labor  thus  (K'cnsioned  is  more  than  t)ffset  by  the  convenience  and  surenesBof  the  new 
method. 

WATER  PANS  FOR  POULTRY." 

Nothing  is  nion*  important  and  few  things  are  more  difficult  to 
insure  than  chum  wat(T  for  l)()ultr}^  Ordinary  receptacles  and 
sources  of  water  supi)ly  are  as  a  rule  quickly  fouled  and  tnus  become 
breeders  of  disease.  Poultry  raisers  generally  recognize  the  impor- 
tance of  a  watering  device  which  will  keep  the  water  as  free  as  pos- 
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sible  from  the  dust  and  litter  of  the  poultry  house  or  yard  and  from 
the  droppings  of  the  fowls,  and  many  forms  of  such  devices  have 
been  devised.  One  that  is  simple  in  construction  and  has  been 
found  to  be  very  satisfactory  in  use  is  described  by  J,  E.  Rice  and 
R.  C.  Lawry  in  a  bulletin  of  the  New  York  Cornell  Experiment 
Station.  The  construction  of  this  watering  pan  is  shown  in  figures  1, 
2,  and  3. 

I 
,»■ 


.  1.— Sanitary  vatei  pan,  ibawlng  the  ■roall  ■paoa 
spai  tor  Hittance  of  Utter. 


Plo.  3.— SuiltaiT  water  pan  unooveied,  (howlng  (UDged 


The  round,  deep  pan  with  flaring  sides,  is  more  eamly  emptied  without  injury  to 
the  pan  in  case  of  hard  freezing.  It  presents  a  romparatively  small  surface  Uy  catch 
dust  and  dirt.  The  round,  cone-shaped  lop  prevents  the  fowls  from  roosting  upon 
it.  The  openings  in  the  side  walls  permit  die  fowls  to  drink  from  different  sides 
at  one  time,  and  presents  the  smallest  poeeible  amount  of  opening  for  dust  and 
Utter  to  eDt«T.    The  platfonn  on  which  it  stands,  being  10  inches  from  the  floor,  is 


eu'mgli  Ir)  prevent  llie  litter  l)eing  Bcratdjed  into  it.  It  is  found  thit  where 
r  paiia  are  placed  much  higher  than  thJB,  fowls  do  not  diinfe  as  much  water,  Tbe 
T  i>an  and  cover  is  made  of  X«,  2fi  galvanized  iron.     It  should  not  cost  to  exceed 


Another  form  of  water  \>&n  and  "an  inexpensive,  handy,  service- 
able di'vice"  for  keeping  it  clean  is  Khown  in  figures  4  and  5,    With 


this  arraiitfcnient it  is  easy  to  empty  or  fill  the  pan,  which  should  be 
placed  on  a  slatted  platform  10  inches  above  the  floor  and  inaybe 
used  to  water  either  one  or  two  pens. 


CATCHING  HOOK  FOR  POULTEY."      * 

In  a  recent  bulletin  of  the  New  York  Cornell  Experiment  Station 
R.  C.  Lawry  says:  "Every  poultry  farm  should  have  several  catching 
hooks.  They  save  time  in  catching  fowls  and  prevent  much  of  the 
fright  and  injury  which  usually  occurs  on  such  occasions." 


Fig.  e.—Cntching  hook,  with  wire  turned  back  to 

BToLd   injury,  wide  open  to  cateh  quickly, 

and  restrlcteil  dutch  with  enlAi^d  hold. 

He  describes  a  catching  hook  which  is  an  improvement  of  an  old 
invention.  The  improvements  described  consist  in  so  fortifying  and 
bracing  the  wire  portion  of  the  device  that  it  remains  practically  rigid, 
and  in  so  shaping  the  hook  end  that  the  shank  of  the  fowl  may  be 
easily  caught  and  effectively  held  without  injury.     The  only  materials 

»  Compiled  ftom  New  York  Cornell  Sta.  Bui.  248. 


32 

required  for  the  construction  of  the  hook  are  a  broom  handle  and  a 
6-foot  piece  of  No.  10  steel  wire,  which  can  easily  be  bent  into  the 
proper  shape.  As  figure  6  shows,  the  hook  end  should  have  a  restricted 
entrance  which  makes  it  difficult  for  the  fowl  to  withdraw  its  shank, 
but  it  should  also  have  a  large  aperture  which  gives  freedom  of  action 
while  the  shank  is  held.  Rigidity  of  the  wire  portion  of  the  hook  is 
obtained  by  reinforcing  it  for  a  considerable  part  of  its  length  from 
the  handle  by  a  second  piece  of  wire. 

In  using  the  hook  it  will  be  found  that  the  wire  portion  is  less  con- 
spicuous than  the  wooden  handle  and  that  the  latter  attracts  the 
fowPs  attention  while  the  shank  is  caught  by  the  hook.  The  fowl  is 
then  gently  drawn  from  the  flock,  and  the  shape  of  the  hook  is  such 
that  the  foot  may  easily  be  released. 
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Iniied  April  4,  1908. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D.  C,  January  30,  1908. 

Sir  :  I  have  the  honor  to  transmit  and  to  recommend  for  publica- 
tion as  a  Farmers'  Bulletin  the  accompanying  manuscript  on  "  Cow- 
peas,"  prepared  by  Mr.  H.  T.  Nielsen,  Scientific  Assistant  in  Agron- 
omy in  Forage  Crop  Investigations. 

The  cowpea  is  the  most  valuable  legume  for  the  Southern  States 
and  its  use  would  be  much  more  extensive  were  it  not  for  the  rela- 
tively high  price  of  the  seed,  most  of  which  is  still  picked  by  hand. 
Particular  attention  is  therefore  given  to  the  matter  of  harvesting 
seed  by  machinery  now  in  very  successful  use  in  several  communities. 
These  methods  are  so  far  perfected  that  the  cowpea  seed  crop  should 
receive  much  greater  attention  in  favorable  localities. 
BespectfuUy, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agii(rulture, 
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INTRODUCTION. 

A  system  of  agriculture  without  the  use  of  a  leguminous  crop 
tends  to  lessen  the  productivity  of  the  soil  and  makes  necessary  large 
outlays  for  nitrogenous  fertilizers.  With  a  leguminous  crop  grown 
at  frequent  intervals,  the  productivity  may  be  maintained  or  even 
increased.  The  cowpea  (fig.  1)  is  at  the  present  time,  and  probably 
will  continue  to  be,  the  most  valuable  legume  for  the  entire  cotton 
belt,  and  can  be  depended  upon  to  succeed  on  practically  all  types  of 
soils.  It  has  been  well  said  that  the  cowpea  is  to  the  South  what 
red  clover  is  to  the  North  and  alfalfa  to  the  West. 

It  is  safe  to  say  that  no  one  thing  can  add  more  to  the  agricultural 
wealth  of  the  South  than  the  more  extensive  growing  of  the  cowpea. 
This  will  supply  the  southern  markets  with  much  of  their  hay,  which 
is  now  shipped  in  from  the  North  and  West.  It  will  tend  to  increase 
the  production  of  live  stock,  which  is  very  essential  in  securing  the 
maximum  returns  in  any  system  of  agriculture;  and  it  will  go  far 
toward  keeping  the  soil  in  good  tilth  and  maintaining  its  produc- 
tiveness. 

While  cowpea  culture  has  greatly  increased  in  late  years,  this  very 
fact  has  in  part  brought  about  a  large  increase  in  the  price  of  seed. 
The  more  extensive  use  of  the  crop  will  be  seriously  retarded  until 
seed  becomes  more  plentiful  than  at  present.  Fortunately  the  devel- 
opment of  improved  machinery  for  handling  cowpeas  makes  it  cer- 
tain that  this  will  soon  be  the  case  and  that  the  price  of  seed  will  be 
materially  reduced  without  lessening  the  profit  to  the  grower. 

Cowpea  seed  for  planting  should  be  fresh  and  of  good  quality ;  or, 
if  old,  should  be  tested  for  germination,  as  seed  more  than  one  year 
old  is  likely  to  be  very  low  in  vitalit3\  It  is  practically  certain  that 
seed  which  ripens  and  is  harvested  in  dry  weather  is  of  superior 
quality.  Varieties  with  hard  seeds  are  injured  to  a  less  extent  by  wet 
weather  at  harvest  time  than  those  with  soft  seeds.  They  also  retain 
their  vitality  for  a  longer  time  and  are  less  subject  to  the  ravages  of 
weevils.  The  Iron  cowpea  is  the  only  common  variety  which  has  any 
advantage  over  other  sorts  in  this  respect. 
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COWFEAS  POB  HAY. 

Good  cowpea  hay  is  fully  as  valuable  a  feed,  pound  for  pcHuid,  as 
red  clover  hay,  and  very  nearly  equal  in  value  to  alfalfa  or  to  wheat 
bran.  The  principal  value  of  this  hay  lies  in  its  high  percentage  of 
digestible  protein,  which  is  nearly  four  times  that  of  timothy  hxj. 


[KH  plant   iMgna  unjuleulatQ),  sliowlitg  rlpt  p 


One  reason  wliy  nowpeas  aic  not  more  extensively  used  as  a  hay  cro^i 
i.s  tlie  difficulty  often  i'.\i>eriencod  in  curing  the  large  growth  of  suc- 
culent vines.  Wliei-e  jnoper  care  is  taken  in  curing,  especially  when 
sorghum  or  a  similar  plant  is  gi'own  with  it  in  mixture,  it  is  not  a 
difficult  matter  to  make  good  t-owpea  huy  unless  the  weather  is  de- 
cidedly nnfa^■orable. 


When  grown  for  hay  production  cowpeas  are  nearly  always  broad- 
casted or  put  in  with  a  grain  drill  any  time  from  May  15  to  July  15. 
The  quantity  of  seed  used  to  the  acre  ranges  from  one  to  two  bushels, 
broadcasting  requiring  from  one-fourth  to  one-third  more  than  is 
necessary  when  using  a  grain  drill.  The  quantity  most  commonly 
used  and  which  gives  the  most  general  satisfaction  when  the  seed  is 
put  in  with  a  grain  drill  is  five  pecks  to  the  acre.  The  use  of  a  grain 
drill  is  decidedly  superior  to  broadcasting.  Larger  hay  yields  have 
frequently  been  secured  by  planting  in  rows  24  t^  36  inches  apart 
and  giving  two  or  three  cultivations,  the  seed  required  in  this  way 
l>eing  from  two  to  three  pecks  per  acre.  The  increased  yield  of  hay 
due  to  cultivation  is  not  sufficient  to  cover  the  increased  cost,  espe- 
cially as  rather  thick  broadcast  seeding  is  equally  as  effective  in  de- 
stroying weeds  as  cultivation  in  rows.  The  practice  of  broadcasting 
on  small  grain  stubble  and  plowing  under  the  seed  is  still  common; 
also  that  of  putting  in  the  seed  on  grain  stubble  with  a  disk  drill 
without  plowing.  Both  of  these  practices  are  rapidly  being  replaced 
by  good  preparation  of  the  soil  before  seeding. 

As  nearly  as  average  conditions  will  permit,  cowpeas  for  hay 
should  be  planted  so  that  they  will  be  at  the  proper  stage  for  hay 
making  in  the  latter  part  of  August,  in  September,  or  early  in  Oc- 
tober, as  the  rainfall  is  likely  to  be  small  during  that  time.  With 
four  to  six  days  of  dry  sunny  weather,  cowpeas  can  be  cured  into 
hay  of  excellent  quality  if  they  are  at  the  proper  stage  of  maturity 
when  cut. 

The  proper  time  to  cut  cowpeas  for  hay  is  when  most  of  the  pods 
are  full  grown  and  a  considerable  number  of  them  are  ripe.  At  this 
stage  none  of  the  best  hay  varieties  have  dropped  their  leaves.  Of 
the  large  list  of  cowpea  varieties,  those  with  an  upright  habit  of 
growth  which  seed  fairly  well  and  mature  quite  uniformly  should  be 
chosen  for  hay.  The  varieties  more  commonly  used  are  Whippoor- 
will,  Unknown,  New  Era,  and  Iron.  These  hold  their  leaves  well 
and  stand  up  much  better  than  most  of  the  other  varieties.  Such  va- 
rieties as  Black,  Red  Ripper,  and  Clay  are  not  desirable  for  the  pro- 
duction of  hay,  as  they  run  to  vine  badly  and  are  consequently  very 
hard  to  cure  and  handle.  The  readiness  with  which  the  hay  can  be 
cured  depends  largely  upon  the  maturity  of  the  vine  and  the  condi- 
tion of  the  weather;  hence  the  advisability  of  having  the  harvesting 
come  when  the  season  is  most  likely  to  l>e  dry. 

An  ordinary  mower  is  the  most  practical  machine  for  cutting 
cowpeas  for  hay,  and  if  an  erect  variety  is  grown  the  entire  plant 
can  readily  be  saved.  The  mowing  should  begin  in  the  morning, 
as  soon  as  the  dew  is  off,  and  may  be  continued  all  day  if  desired, 
though  some  advocate  cutting  only  till  noon.    The  vines  should  be 
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left  in  the  swath  until  well  wilted  on  top,  but  not  till  the  leaves  are 
dry  and  brittle.  They  should  then  be  raked  into  windrows ;  this  may 
be  the  same  day  or  the  day  after  mowing.  They  should  be  left  in 
the  windrows  one  or  two  days  and  then  put  into  small  cocks  of  one 
or  two  forkfuls.  The  cocks  should  be  left  till  the  vines  are  well 
cured,  from  two  to  five  or  six  days,  depending  on  the  conditions 
which  have  prevailed  during  the  curing  i^eriod.  A  good  rule  to 
follow  is  that  peas  are  ready  for  stacking  or  putting  into  the  bani 
when  it  is  not  possible  to  wring  moisture  out  of  the  stems  by  twist- 
ing a  handful  with  considerable  force. 

The  hay  tedder  can  be  used  very  advantageously  in  making  cow- 
pea  hay.  If  the  growth  is  very  heavy  the  tedder  should  be  used 
immediately  after  mowing,  as  it  will  open  up  the  vines  so  the  sun 
and  air  can  get  to  them  l)etter.  It  can  be  used  to  good  advantage 
on  vines  in  the  swath  after  the  top  part  is  wilted,  as  it  opens  them  up 
so  they  will  dry  out  more  uniformly.  It  is  also  valuable  for  opening 
up  the  windrows  a  half  day  or  a  day  before  cocking.  An  ordinan' 
rake  can  also  be  used  for  turning  the  windrows  over.  The  tedder 
s)iould  never  be  used  except  when  the  vines  are  either  green  or  damp, 
so  as  not  to  cause  the  loss  of  too  many  leavesi 

In  case  of  wet  weather  setting  in  shortly  after  mowing,  the  best 
pra(!tice  is  not  to  touch  the  vines  at  all  until  after  the  rain.  It  is 
a  mistake  to  be  in  a  liurrv  about  handlinor  after  wet  weather.  If 
the  vines  are  fairly  mature  before  cutting,  a  wet  spell  during  hay- 
making, unless  prolonged,  is  not  a  very  serious  matter.  If,  how- 
ever, the  vines  are  inniiature  when  cut,  great  difficulty  is  always 
experienced  in  curing  the  hay  in  unfavorable  weather. 

Several  sj^ecial  devices  are  more  or  less  used  in  curing  cowpea 
hay.  The  most  common  of  these  is  a  pole,  usually  with  crosspieces 
nailed  at  right  angles,  around  which  the  vines  are  cocked.  Tri- 
angular pyramids  from  '2  to  8  feet  high,  built  of  poles  with  cross- 
pieces  nailed  on  to  hold  them  together,  are  used  to  a  small  extent  in 
the  same  way.  The  object  of  these  devices  is  to  get  air  into  the 
vines  l)y  kee])ing  them  from  becoming  tightly  packed  together  and 
to  have  an  air  space  in  the  center  of  the  cock.  Canvas  or  other  covers, 
or  hay  cai)s,  to  protect  the  cocks  during  rainy  weather,  also  have  a 
limited  use.  Tliesc  devices  give  excellent  results  in  curing  cowpeas 
but  on  account  of  llic  increased  cost  and  labor  they  entail  are  not  in 
general  use.  A  good  and  comparatively  cheai>  hay  cap  would  find  a 
ready  market  and  could  be  sold  in  large  numbers.  It  would  be  a 
great  help  in  cowpea  hay  making. 
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COWPEAS  IN  mXTXTEES. 

While  cowpeas  can  be  satisfactorily  grown  alone  for  hay,  it  is  a 
much  better  practice  as  a  rule  to  grow  them  in  mixtures.  The  most 
widely  used  crop  for  this  purpose  is  sorghum.  This  includes  both 
the  sweet  sorghums  and  the  kafire.  The  sorghum  serves  to  support 
the  cowpea  vines,  and  its  use  usually  results  in  increasing  the  yield 
of  hay  considerably.  An  additional  important  advantage  is  that  the 
hay  is  more  easily  cured,  as  the  sorghum  prevents  the  matting  to- 
gether of  the  cowpea  plants.  Corn  is  also  used  very  extensively  in 
mixture  with  cowpeas,  but  only  to  a  small  extent  for  hay  purposes. 
The  two  are  grown  together  very  satisfactorily  in  cultivated  rows. 
Other, crops  that  have  been  used  to  grow  in  mixture  with  cowpeas 
are  millet,  soy  beans,  and  Johnson  grass. 

Cowpeas  and  sorghum. — In  the  Piedmont  region  of  the  South  a  large 
percentage  of  the  cowpeas  planted  for  hay  is  in  mixture  with 
sorghum,  and  the  practice  should  spread  rapidly,  as  this  mixed  hay 
is  very  nearly  a  complete  ration  and  is  relished  by  all  farm  stock. 
The  mixture  has  given  excellent  satisfaction  on  the  Arlington  Ex- 
perimental Farm,  near  Washington,  D.  C.  The  variety  of  sweet 
sorghum  most  used  is  the  Amber,  as  it  is  not  as  coarse  as  the  others 
and  hence  cures  more  rapidly.  The  seeding  is  best  done  with  a  grain 
drill  on  well-prepared  land,  the  two  kinds  of  seed  being  well  mixed 
and  sown  at  the  same  time.  The  best  rate  is  one  bushel  of  good  seed 
of  cowpeas  to  one-half  bushel  of  sorghum  to  the  acre.  If  a  grain 
drill  is  not  available  for  seeding,  the  cowpea  seed  should  be  disked  or 
plowed  in,  and  the  sorghum  seed  should  then  be  sown  while  the  land 
is  rough,  and  covered  with  a  drag  harrow.  The  'Whippoorwill, 
Iron,  Unknown,  and  Clay  cowpeas  require  about  the  same  time  as 
sorghum  to  mature  and  therefore  should  be  used  instead  of  the  early 
varieties.  In  general,  the  planting  may  be  done  from  June  1  to 
July  15. 

Growing  cowpeas  and  sorghum  together  in  cultivated  rows  gives 
excellent  results.  They  should  be  planted  together  in  rows  2^  to  3^ 
feet  apart,  three  pecks  of  cowpea  seed  and  about  one-third  of  a 
bushel  of  sorghum  seed  being  used  to  the  acre.  The  Sumac  and  the 
Orange  varieties  are  fully  as  good  as  the  Amber  sorghum  for  this  use, 
as  they  grow  larger  and  stronger  plants.  The  harvesting  is  most 
satisfactorily  done  with  a  mower. 

Cowpeas  and  corn. — Cowpeas  are  most  widely  used  at  present  for 
growing  with  corn.  WMien  grown  in  this  way  a  farmer  secures  a 
crop  of  corn,  sufficient  cowpea  seed  for  use  the  next  season,  and 
either  a  hay  crop  or  a  certain  amount  of  grazing  for  his  stock.  The 
cowpea  is  an  excellent  plant  to  grow  with  com  for  ensilage,  and  is 
being  used  quite  extensively  for  this  purpose  on  many  dairy  farms, 
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especially  in  the  northern  part  of  the  cowpea  region.  When  planted 
in  the  cornfield  it  is  usually  at  the  last  cultivation  of  that  crop.  The 
quantity  of  seed  used  to  tlie  acre  ranji^os  from  a  half  bushel  or  less 
to  two  bushels,  depending;  largely  on  whether  the  planting  is  broad- 
cast or  in  rows  close  to  tlie  corn.  Generally  the  best  results  are 
obtained  by  the  use  of  about  three  pecks  of  seed  and  planting  near 
the  rows  of  corn,  preferably  with  a  corn,  cotton,  or  other  planter, 
immediately  after  the  last  cultivation  of  the  com.  Usually  the  peas 
are  allowed  to  ripen  a  fair  percentage  of  pods,  which  are  gathered 
for  next  year's  seed,  and  the  vines  are  then  pastured. 

Tn  the  sugar-cane  districts  of  Louisiana  and  in  parts  of  Mississippi 
and  Alabama  tlie  cow^peas  are  made  into  hay  instead  of  being  pas- 
tured after  the  corn  has  bt^en  gathered.  This  is  a  very  good  practice 
and  is  Incoming  general.  The  work  is  very  satisfactorily  done 
with  a  strong  Avowlen-toothed  rake,  w^hich  pulls  the  vines  and 
leaves  them  in  small  bunches  for  curing.  The  harvesting  is  also 
done  wuth  a  mower  to  some  extent. 

Tn  a  feAv  localities,  especially  in  ])arts  of  Maryland,  com  and  cow- 
peas  are  sown  thickly  t()g(»ther  for  hay  with  excellent  results.  The 
seeding  for  this  purpose  is  at  the  rate  of  one-half  to  one  bushel  of 
coi'u  and  one  l>usliel  of  cowpeas  to  the  acre.  The  two  mature  at 
practically  the  same  time,  tlu*  yield  is  large,  and  the  curing  is  easily 
done. 

Cowpeas  and  Johnson  grass. — AMiere  Johnson  grass  is  not  a  pest  or 
where  it  is  well  established  on  a  field  and  there  is  no  desire  to  clean 
it  out,  it  can  very  satisfactorily  form  a  part  of  a  mixture  with  cow- 
])cas.  At  the  Arlington  Experimental  Farm  in  1906  the  mixtures  of 
Johnson  grass  and  cowpeas  gave  the*  best  ri*sults  both  in  yield  and  in 
the  (juality  of  the  hay  i)r()(hiced.  There  is  no  difficulty  in  killing  out 
Johnson  grass  north  of  l'ennesM»e  and  central  Virginia,  but  south  of 
these  States  tlu*  ditlicultv  increases  ra])i(llv. 

The  mixture  slioiild  he  sown  at  the  rate  of  one  bushel  of  Johnson 
grass  and  one  bushel  of  cowpea-;  to  the  acre;  if  the  seeding  is  done 
witli  a  grain  drill,  care  nnist  he  exercised  iu)t  to  cover  the  Johnson 
grass  seed  too  (lee|)ly.  Where  thi^  grass  is  already  established,  the 
land  may  either  !»e  plowcMl  oi-  tliorouifhly  disked  in  late  spring,  the 
treatment  (]ei)en(linu:  on  the  nature  of  tlie  soil,  and  then  the  cowpeas 
alone  should  be  >own  in  fJun(\  One  and  a  half  bushels  of  cowpea 
>e(Ml  to  {\w  acre  are  frequently  used,  as  the  Johnson  grass  makes  a  more 
vigoi'on^  growtli  uuiltM'  ^iich  cii"cnmstance>  than  w- hen- coming  fi'om 
seed.  This  hitter  prnctice  i>  common  at  Augusta,  Ga.,  and  gives  ex- 
cellent results.  The  (juality  of  hay  ohtained  is  very  good  and  it  is 
not  r»s  coar>e  a<  the  mixture  with  sorghum.  The  fact  that  Johnson 
grass  often  heconu^s  a  trouhleM>me  weed  is  the  only  objection  to  it  in 
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mixture  with  cowpeas  for  hay  production.     In  other  respects  it  is  the 
best  plant  for  this  purpose. 

Cowpeas  and  millet. — German  millet  has  often  been  grown  in  mix- 
ture with  cowpeas.  As  it  matures  in  a  relatively  short  time  it  is 
adapted  for  growing  only  with  the  early  varieties  of  cowpeas,  such 
as  the  New  Era,  and  even  with  these  the  yield  is  rarely  increased. 
The  millet  aids  materially  in  curing  the  hay,  however,  and  possibly 
improves  its  quality  by  adding  variety.  Millet  should  never  be  used 
in  mixture  with  the  late  and  rank-growing  cowpeas,  as  the  results 
obtained  are  not  satisfactory,  since  in  addition  to  maturing  too  early 
the  millet  is  not  strong  enouglTto  hold  up  the  cowpea  vines. 

Cowpeas  and  soy  beans. — But  little  experimenting  has  been  done  in 
growing  soy  beans  and  cowpeas  together,  but  the  results  obtained 
liave  been  very  promising.  Only  the  larger-growing  soy  beans,  such 
as  the  Mammoth  variety,  are  suitable  for  this  use.  The  soy  beans 
jire  strong  enough  to  assist  a  ery  matel*ially  in  holding  up  the  cowpeas, 
and  they  also  aid  effectively  in  curing  the  hay.  The  combination  is* 
therefore  worthy  of  much  more  extended  use.  The  hay  of  this 
mixture  is  an  exceedingly  rich  one,  as  the  composition  of  both  plants 
is  high  in  protein.  Seeding  should  be  at  the  rate  of  a  bushel  of  soy 
beans -and  a  half  bushel  of  cowpeas  to  the  acre. 

COWPEAS  FOB  PASTURE. 

The  use  of  cowpeas  for  pasture  is  not  as  a  rule  the  best  farm  prac- 
tice, but  under  certain  circumstances  it  is  advisable  and  fairly  profit- 
able. Grazing  cultivated  lands  is  likely  to  render  succeeding  tillage 
more  difficult  on  account  of  the  trampling  by  stock;  and,  unless  care 
is  exercised  in  pasturing  cowpeas,  loss  of  animals  by  bloating  may 
result,  especially  in  wet  weather.  However,  the  small  amount  of  work 
and  the  insignificant  cash  outlay  always  associated,  with  the  grazing 
of  stock  commend  the  practice  to  the  average  farmer,  and  scarcity  of 
labor  often  makes  it  necessary  to  pasture  a  crop  whenever  possible. 
Cowpeas  when  planted  in  corn  are  very  commonly  used  for  grazing, 
especially  with  hogs. 

The  best  time  to  begin  pasturing  cowpeas  is  when  the  first  pods 
are  ripe.  This  practice  is  not  generally  followed,  as  at  least  a  part 
of  the  seed  is  saved  first.  When  the  peas  are  grown  in  cornfields  the 
grazing  is  deferred  until  the  corn  has  been  gathered. 

In  a  feeding  trial  at  the  Alabama  Agricultural  Experiment  Station 
it  was  found  that  pigs  fed  corn  alone  gained  0.36  pound  daily,  while 
pigs  on  cowpea  pasture  and  corn  gained  0.97  pound  daily,  con- 
suming 30  per  cent  less  corn  for  each  pound  of  gain.  The  retui'ns 
were  $10.65  for  an  acre  of  cowpeas,  with  corn  at  40  cents  a  bushel 
and  hogs  at  3  cents  a  pound. 
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The  Oklahoma  Agricultural  Experiment  Station  reports  that  cow- 
peas  planted  early  in  July  furnished  two  grazing  periods  for  milk- 
cows  before  frost  in  the  fall  and  that  the  flow  of  milk  was  noticeably 
increased.  At  the  Arkansas  Station  steers  were  fattened  on  cow- 
pea  pasture  and  cotton  seed,  making  an  average  gain  of  2  pounds  a 
(lay  for  ninety  days.  So  long  as  the  pea  vines  were  green  and  con- 
siderable seed  was  available,  very  little  cotton  seed  was  eaten.  Tho 
cost  of  each  pound  of  gain  was  only  2  cents  for  the  cotton  seed,  thus 
showing  the  high  value  of  the  cowpea  pasture. 

FEEDING  VALUE  OF  COWPEAS. 

Cowpea  hay. — ^The  feeding  value  of  cowpea  hay  has  long  been 
recoOTizod,  as  it  has  been  used  extensivelv  for  all  kinds  of  stock  in 
the  Southern  States.  With  a  fair  number  of  ripe  peas  in  the  hay 
it  has  been  found  to  be  satisfactory  when  fed  alone  to  stock  at 
work,  and  can  be  used  very  successfully  as  a  maintenance  ration 
for  horses,  nuiles,  cattle,  sheej),  and  even  hogs.  The  farmers  in  the 
sugar-cane  districts  of  Ijouisiana  make  a  very  extensive  use  of  cow- 
pea hay  for  their  work  stock,  it  being  practically  the  only  roughage 
used.  It  is  generally  claimed  that  horses  or  mules  at  work  stand 
hot  weather  better  when  fed  cowpea  hay  than  when  fed  a  grass  hay 
and  corn.  The  difference  in  the  appearance  of  the  animals  is  also 
very  much  in  favor  of  the  cov/peas. 

In  a  three  months'  test  at  the  North  Carolina  Agricultural  Ex- 
periment Station  the  rations  fed  two  high-grade  Percheron  mares, 
used  as  a  team  and  recc»iving  the  same  care  and  shelter,  differed 
only  in  the  use  of  10  pounds  of  cowpea  hay  in  one  and  the  same 
quantity  of  wheat  bran  in  the  other.  The  horse  fed  bran  just  held 
its  own  in  weight  while  tlie  one  fed  cowpea  ha}'^  gained  a  little.  The 
cowpea  ration  was  5  cents  cheaper  in  daily  cost. 

At  the  Arkansas  Agricultural  Experiment  Station  two  three- 
year-old  steers  were  fattened  on  cowpea  hay  and  cx)tton  seed  in  a 
f(»eding  trial  lasting  ninety  days.  The  daily  ration  consisted  of  13J 
j)ounds  of  cotton  seed  and  20  pounds  of  pea  hay.  The  average  daily 
piin  was  3  ]>ounds  for  each  steer,  and  the  cattle  were  in  excellent 
condition  during  the  entire  trial.  The  profit  realized  was  $21.30. 
The  Tennessee  Agricultural  Experiment  Station  found  that  6  to  10 
j)()unds  of  cowpea  hay  ('ould  l)e  substituted  for  3  to  5  pounds  of 
cotton-seed  meal  in  beef  production.  This  indicates  that  this  hay  can 
be  utilized  to  advantage  in  place  of  com  and  cotton-seed  meal  when 
these  feeds  are  high  priced. 

In  the  jn'oduction  of  milk  and  butter,  the  Tennessee  Agricultural 
Experiment  Station  repoHs  that  11  pounds  of  chopped  pea  hay  is 
ecjuivalent  to  a  pound  of  wheat  bran,  and  3  pounds  of  chopped  pea 


15 

hay  to  a  pound  of  cotton-seed  meal.  With  bran  valued  at  $20  a  ton 
a  yield  of  2^  tons  of  cowpea  hay  would  mean  a  return  of  $iO  an  acre 
for  the  crop,  based  on  its  feeding  value.  Cowpea  hay  is  equally  as 
good  as  bran  for  producing  a  flow  of  milk. 

Cowpea  seed. — ^The  seed  of  cowpeas  is  rarely  obtainable  at  a  low 
enough  price  to  be  used  as  a  feed.  Its  composition  indicates  that  it 
is  a  richer  feed  than  wheat  bran.  The  Alabama  Agricultural  Ex- 
periment Station  fed  cowpeas  to  fattening  pigs  with  excellent  re- 
sults. More  lean  meat  was  found  in  the  bodies  of  the  pigs  fed  cow- 
peas than  in  those  fed  corn  meal  only.  A  great  many  people  have 
tried  feeding  the  seed,  either  whole  or  in  broken  pieces,  to  poul- 
try. Splendid  results  are  obtained,  the  fowls  being  kept  in  good 
condition  and  producing  a  good  supply  of  eggs,  even  in  the  winter 
months.  Very  gpod  results  are  also  obtained  by  feeding  the  hay,  as 
the  fowls  eat  all  except  the  hard,  coarse  stems. 

Cowpea  straw. — Now  that  cowpea  seed  can  be  secured  by  running 
the  vines  through  a  thrashing  machine  the  straw  is  coming  to  be 
quite  an  important  feed.  While  no  authentic  data  are  at  hand  in 
regard  to  this  straw,  farmers  and  stable  keepers  who  have  used  it 
claim  that  it  is  an  excellent  feed,  some  even  preferring  it  to  ordinary 
pea-vine  hay.  There  have  been  no  ill  effects  reported  from  its  use. 
The  straw  sells  for  about  the  same  price  as  the  hay. 

OBOWING  COWPEAS  FOB  SEED. 

The  greater  agricultural  use  of  cowpeas  has  been  seriously  handi- 
capped in  late  years  by  the  high  price  of  seed.  Until  the  last  few 
years  cowpea  seed  has  been  almost  entirely  gathered  by  hand,  though 
that  harvested  by  machinery  makes  up  an  increasing  percentage  of 
the  commercial  seed  each  3'^ear.  Cheaper  seed  will  undoubtedly  bring 
about  an  enormous  increase  in  the  culture  of  the  crop. 

Cowpeas  when  grown  for  seed  or  for  combined  seed  and  hay  pro- 
duction are  nearly  always  sown  broadcast  or  with  a  grain  drill.  Oc- 
casionally fields  are  planted  in  rows  and  cultivated.  Experiments 
generally  prove  that  the  largest  yields  are  secured  by  planting  in 
rows  and  cultivating,  but  in  many  localities  this  increased  yield  is  not 
sufficient  to  offset  the  additional  cost  of  cultivation. 

The  planting  of  cowpeas  for  seed  production  should  always  be 
thinner  than  for  forage  purposes.  Figure  2  shows  a  field  of  cowpeas 
of  the  Whippoorwill  variety  planted  in  rows  one-fifth  rod  (about  3 
feet  4  inches)  apart  and  cultivated  three  times,  while  figure  3  shows 
a  field  of  the  same  variety  broadcasted  thickly.  Attention  is  called 
to  the  fair  cropi  of  pods  and  the  larger  size  of  the  plants  in  the  cul- 
tivated area.  Figure  4  shows  a  field  of  Iron  cowpeas  planted  in  rows 
one-fifth  rod  apart  and  cultivated  three  times.     The  plants  are  much 
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larger  than  those  shown  in  figiu-e  i>,  n  field  of  the  same  variety  broad- 
casted thinly;  but  the  plants  in  both  fields  are  well  podded.  ^\Tien 
grown  in  rows  2-i  to  30  inrlies  apart  one  peck  to  a  half  bushel  of  good 
seed  jKT  aci-e  is  required,  Wlien  the  seed  is  broadcasted  the  quantity 
ranges  from  3  to  6  pecks  to  the  acre,  depending  on  the  soil,  the  method 
of  seeding,  and  the  size  of  seed.  Heavy  clay  or  light  sandy  soils  re- 
quire more  seed  than  loam  soils.  If  sown  with  a  grain  drill  only 
about  two-tiiir<ls  as  nuicli  as  for  broadcasting  i§  required.  Of  the 
smaller  seeded  varieties,  such  as  the  New  Kra  and  the  Iron,  2  or  8 
pecks  will  give  (he  best  results;  while  of  the  larger  seeded  varieties, 
snch  as  the  Black,  the  Unknown,  and  the  Whippoorwill,  the  quanti- 
ties range  from  3  iwcks  to  5  pecks  to  tlie  acre,  a  busliel  generally  being 
the  best  amount  to  use.     In  must  of  the  cowpea  region  planting  for 


rowa   aad   cnltlTitcd 


seed  piixluctiiin  i-lmidil  In-  nithiT  laic  in  llie  season,  since  late  plant- 
injrs  us  a  rule  jrivc  niui-li  licllcr  seed  yields  than  early  plantings. 
Tills  is  not  the  liisc,  lifiwcver,  in  Oklidioiiia  mid  northern  Texas,  where 
early  seeding  f:i\(s  ilie  lie.-^l  yields,  mvidg  pii>l>!ibly  to  the  lighter  rain- 
fall. In  certain  seciious  ut-ni  llie  (iulf,  two  s(H*d  crops  in  a  season 
may  be  secured  liy  •.■■r"\viiiir  in  rows  and  pliinling  the  first  very  early. 

HAND  PICKING. 

The  method  oT  jralliciiii^  >wi\  liy  liand  is  Ihe  only  one  practicable 
where  the  peiis  are  planted  in  corii,  wliii-h  is  a  very  common  practice 
tlironglmuf  the  S<)uth.  The  cowjH'as  are  ])lanted  at  (he  last  culti%'a- 
tion  iif  the  corn  and  are  nearly  always  ripe  liefor*.'  frost.     The  vineft 
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(.'limb  the  corn  stalks,  so  most  of  the  pods  ar«  well  above  p^un<J, 
which  greatly  facilitntes  gathering  them.  They  are  picked  by  hand 
into  bags,  and  later  flailed  or  run  through  a  pod  hiiiler.  The  cost 
of  hand  picking  ranges  from  40  to  75  cents  n  hundred  pounds  of  pods, 
or  the  picker  is  given  one-third  to  one-half  of  the  total  quantity  gath- 
ei'e<i.  This  method  of  harvesting  naturally  makes  the  price  of  seed 
high.  Fields  grown  to  cowpeas  alone  for  seed  production  are  often 
liand  picked.  The  yield  of  seed  in  such  cases  is  as  a  rule  much  larger, 
and  a  larger  number  of  pods  can  be  picked  in  a  day  than  when  grown 
with  corn.  The  Blackeye  and  similar  varieties  grown  for  table  use 
are  usually  picked  by  hand. 


'hl|>p[>oi-wiM  cuwiiesH  broadcasted  thick];. 


UACHINE  FICKINQ. 

The  scarcity  of  seed  and  the  diificuhy  of  securing  labor  have  re- 
sulted in  the  inventioii  of  several  so-called  pea  pickers.  These 
machines  are  intended  to  gather  the  pods  from  the  vines  in  the  field. 
The  peas  must  be  planted  in  rows  for  the  most  successful  operation 
of  a  pea  picker,  and  the  entire  plant  must  be  ripe  and  dry  before  the 
machine  will  do  satisfactory  work.  Two  of  these  pickers  are  con- 
structed on  much  the  saniK  principle,  that  of  a  winged  drum  revolving 
rapidly  over  a  stationary  moderately  sharp  edge.  The  pods  are  thus 
knocked  back  upon  a  platform  and  then  elevated  into  a  receiving 
box  or  bag.  A  third  machine  differs  from  the  foregoing  in  that  the 
picking  apparatus  is  very  much  in  the  nature  of  a  flailing  operation, 


the  cylinder  consist«ig  of  four  arms  made  iip  of  pieces  of  gas  pipe. 
This  revolves  rapidly  and  knocks  the  pods  back  into  the  gathering 


l)ox.     A  fourth  machine  is  a  Imrvester  and  thrasher  combined.    In 
this,  the  vines  lire  cut  with  an  ordinary  mowing  arrangement  and 


rondcHBled  thinly. 


])!issi'd  directly  to  the  (iiriiwhiiifr  purl  of  the  machine,  which  is  essen- 
tially   the    same    its    that    of    any    thruyher.    This    last-mentioned 


machine  is  very  satisfactory  for  har\'esting  perfectly  ripe  peas, 
since  it  very  nearly  completes  the  operation.  For  harvesting  vari- 
eties grown  for  table  use,  such  as  the  Blackeye,  the  Lady,  and  other 
white  peas,  it  may  find  considerable  demand. 

UOWING  ANH  THBASHIHO. 

Cowpeas  for  seed  production  are  quite  satisfactorily  harvested 
with  a  mower.  A  bunching  attachment  (fig.  6)  has  been  used  with 
excellent  results.  This  gets  the  vines  out  of  the  way  of  the  team, 
thus  avoiding  considerable  loss  of  peas  through  trampling  and 
crushing  by  the  mower  wheels.  It  also  leaves  the  vines  in  a  more 
desirable  shape  for  curing,  they  being  rolled  into  small  windrows. 
The  self-rake  reaper  (fig,  7)  is  a  very  satisfactory  machine  for  mow- 
ing cowpeas  for  seed,  accomplishing  even  better  results  than  the 
buncherpna 
mower,  as  the  vines 
are  left  in  bunches 
of  very  convenient 
size  for  curing  and 
handling. 

The  h  e  a  n  har- 
vester has  been 
given  careful  trial 
in  harvesting  cow- 
peas for  seed  pro- 
duction,   but    it    is 

not  very  satisfactory.  Viny  peas  catch  on  parts  of  the  machine  and 
drag  badly.  There  is  also  likely  to  be  much  soil  worked  into  the  vines, 
making  the  further  handling  difficult  and  disagreeable.  The  accom- 
panying illustration  (fig.  8)  shows  a  bean  harvester  at  work. 

For  seed  production  cowpeas  should  be  allowed  to  mature  a  greater 
percentage  of  pods  than  when  cnt  for  hay.  Half  or  more  should  be 
ripe  before  mowing,  even  at  the  expense  of  losing  a  part  of  the  foli- 
age. The  vines  should  then  be  allowed  to  cure  and  become  thor- 
oughly dry,  after  which  the  thnisliing  may  be  done.  The  curing 
and  drying  may  be  done  in  the  swath,  cock,  stack,  or  barn,  as  de- 
sired, weather  conditions  largely  determining  the  method  to  be 
pursued*  The  hay  or  straw  is  of  better  quality  if  the  curing  and  dry- 
ing are  done  in  the  stack  or  barn,  though,  of  course,  the  amount 
of  work  required  is  greater.  It  is  a  common  belief  that  weevils  do 
much  less  damage  to  seeds  in  the  pods  than  to  the  thrashed  seeds. 
On  this  account  some  gi-owers  store  their  crop  and  thrash  h  late 
in  the  winter  or  early  in  the  spring.  However,  the  unthrashed 
material  requires  much  space  for  storage,  and  there  is  no  effective 
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wny  of  coinI)nting  the  insects,  while  in  clean  stored  seed  all  insect 
life  is  ren<lily  destroyed  by  treatment  with  carbon  bisulphid.* 

Cowi)ciiH  may  be  thrnslietl  with  an  ordinary  grain  thrasher.  In 
this  case  the  riddles  tuv  iidjiisted  for  cowpeas  and  satisfactoiy 
sc-reens  are  provided.  The  most  essential  point  in  thrashing  coit- 
peas  is  to  inuintaiti  a  low  and  even  speed  of  the  cylinder,  300  to  40fl 
i-evdliitiotis  {XT  niiniite.  while  the  rest  of  the  machine  should  he 
adjusted  to  run  at  least  ns  fust  us  for  thrashing  wheat  or  oats.  Sonir 
ojierators  prefer  to  have  a  greater  clearance  between  the  cylinder 
and  concave  spikcfj  than  for  grain  thrashing,  while  others  do  not 
think  this  an  advantage.  'WHiile  expert  oiierators  sometimes  do  veir 
satisfactory  work  witli  an  ordinary  grain  separator,  there  are  three 


self- rake  rakpn-. 


iitipoilaiit  ilillic-iihieN  ciiroiintci-ed :  (1)  Tito  many  of  the  pods  pas* 
thniiigli  wtili  till'  siniw  iiii<>ih'[io<I  :  (-2)  the  machine  is  easily  choked 
Iiy  llic  tiniglcil  viiicM  \vi!i|>|)iiig  aiound  tlie  cylinder;  and  (8)  the 
peiTi'utiigc  111'  rrai'keil  peas  is  usiiiilly  large. 

To  oveidjiin'  ilicse  ililliniliics  several  modifications  of  thrashing 
liiticliines  liiive  liei'ii  ilcviscil  so  as  to  iulapt  them  for  handling  COW- 
]ieiLs.  One  iiii"li!iriiii()ii  which  lias  heen  adopted  in  several  different 
nia.liiiu's  i>  ilic  iim'  of  two  lyliridei-s.     These  cylinders  are  adjusted 

'I  I'or  ili'sinolii;,'  wi'fills  .H-  |uvvi-iiil[ii!  <liiimiiii'  liy  tliem.  Be«  article  on 
"  Inwi-iK   Injurious  I.,  llvaus  ami   I'l-ns."   iu   the  YenrbiMik  of  the  DepartmeDt 
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to  run  at  different  speeds,  the  front  one  slowly,  about  300  revolu- 
tions per  minute,  and  the  rear  one  more  rapidly,  about  450  revolu- 
tions i^er  minute.  Apparently  the  only  advantage  gained  by  two 
cylinders  over  one  is  that  a  smaller  percentage  of  the  unopened  pods 
pass  through  with  the  straw.  The  use  of  two  cylinders,  however, 
results  in  n  somewhat  larger  percentage  of  cracked  peas. 

A  second  modification  which  has  been  applied  both  to  machines 
with  one  cylinder  and  those  with  two  is  to  sharpen  the  spikes  on  the 
concaves  or  on  both  the  concaves  and  cylinders.  This  sharpening 
.  means  bringing  the  face  of  the  spike  to  as  nearly  a  sharp  edge  as  can 
be  done  by  ordinary  hlacksmithing.  The  beneficial  effect  of  sliarpen- 
ing  the  spikes  is 
very  marked,  as 
the  V  i  n  e  .s  pass 
through  much 
more  readily,  there 
is  little  tendency 
to  w  r  a  p  around 
the  cylinder,  the 
amount  of  power 
required  is  very 
materially  re- 
duced, and  the 
percentage  of 
cracked  petie  is  de- 
cidedly smaller. 
The  straw  is  also 
chopped  so  it  is  in 
fine  condition  for 
feeding.  A  one- 
cylinder  machine 
with    the   spikes 

sharpened      does  ^"^  t<-Harve«tlng  oowpeaa  for  «eed  with  a 

very  satisfactory  work  except  that  a  small  percentage  of  the  pods 
may  pass  through  in  the  straw  imopened,  while  by  the  use  of  a  two- 
cylinder  machine  practically  all  the  peas  are  secured. 

In  a  third  device  all  the  spikes  in  both  cylinder  and  concaves  are 
sharpened,  and  there  is  a  minimum  of  clearance.  The  concaves  are 
arranged  in  two  sets,  one  of  two  rows  and  the  other  of  three.  The 
two-row  set  is  at  the  fn>nt  of  the  cylinder  on  a  plane  with  the  shaft; 
the  other  is  below  the  cylinder  and  at  the  back  of  it  about  120°  from 
the  first.  There  is  a  perforated  web  under  the  cylinder  which  is 
hinged  at  the  three-row  set  of  concaves  and  has  the  front  part  at- 
tached to  the  shakers  so  that  it  is  worked  up  and  down  by  their  back- 
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ward  and  forward  motion.  When  the  vines  come  through  the  first 
concaves  they  drop  on  the  web,  rest  momentarily,  and  are  then 
picked  lip  by  the  cylinder  again  and  taken  through  the  second  con- 
caves. This  momentary  rest  results  in  the  rearrangement  of  the 
straw,  so  that  it  virtually  amounts  to  passing  through  a  second 
cylinder,  as  in  the  two-cylinder  machines.  A  perforated  feeding 
table  is  used  to  get  loose  peas  to  the  separating  surface  without 
passing  through  the  cylinder.  This  machine  is  by  far  the  most  satis- 
factory pea  thrasher  yet  devised.  The  number  of  cracked  peas  is 
very  small;  the  vines  are  chopped  as  fine  as  if  they  had  been  through 
a  cutting  box,  and  all  the  peas  are  gotten  out  of  the  pods,  while  the 
material  which  can  Ihj  run  through  in  a  given  time  is  the  maximum 
for  present-day  machines  and  the  power  required  the  minimum. 

It  is  very  essential  in  thrashing  cowj^eas  that  there  be  sufficient 
power  to  give  a  uniform  speed  to  the  separator.  It  is  also  highly 
desirable  that  the  cylinder  be  kei)t  uniformly  full  in  order  to  get  the 
best  results,  as  running  empty  means  an  increase  in  the  number  of 
cracked  i>eas. 

The  price  of  cowpea  thrashers  now  on  the  market  ranges  from  $300 
to  $000,  exclusive  of  the  engine.  If  the  peas  are  stacked  or  put  into 
a  barn  so  they  need  not  be  thrashed  inmiediately,  one  machine  will 
be  sufficient  for  2,000  acres,  as  the  crop  from  20  acres  can  readily  be 
handled  in  one  day.  As  a  rule  only  a  moderate  acreage  of  cowpeas 
for  seed  should  be  grown  by  any  one  farmer,  as  unfavorable  weather 
may  cause  great  difliculty  at  harvest  time.  It  is  very  desirable  to 
have  enough  cowpeas  for  seed  grown  in  a  community  to  justify  the 
local  ownership  of  a  thrashing  machine. 

COWPEAS  FOR  SOIL  IMFROVEMENT. 

The  Ix^noficial  results  of  growing  cowpeas  are  due  largely  to  the 
ability  of  the  phmts,  lik(»  those  of  alfalfa  and  red  clover,  to  take 
nitroiren  from  the  air  bv  means  of  the  bacteria  which  live  in  the 
nodules  on  the  roots.  Cowpeas  also  improve  markedly  the  physical 
condition  of  the  soil.  This,  taken  in  connection  with  their  ability  to 
produce  a  ('lop  (juickly  on  even  the  poorer  soils,  makes  the  cowpea  par- 
ticularly valuai)le  both  as  a  cat(!h  crop  and  in  regular  rotations  when 
utilized  either  for  hay  or  seed  production. 

At  the  picscut  time  the  most  popular  rotation  for  the  entire  South 
is  one  whic'li  allows  the  largest  possible  area  to  l>e  planted  in  cotton 
each  year.  A  system  of  en)j)ping  which  is  in  general  use  is  three 
years  in  cotton,  the  fourth  year  in  corn  and  cowpeas,  and  then  three 
years  in  cotton  again.  This  sVsteni  allows  three-fourths  of  the  farm 
to  be  in  cotton  each  yeai\  and  is  applicable  to  all  of  the  better  agri- 
cultural land.    On  the  poorer  soils  of  the  cotton  belt  it  is  likely  that 
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better  results  would  be  secured  by  growing  cotton  only  two  years  and 
corn  and  cowpeas  the  third  year.  This  would  leave  two-thirds  of 
the  farm  for  cotton  each  year,  and  would  iindoubtedly  be  an  excellent 
system  of  cropping.  The  Alabama  Agricultural  Experiment  Station 
reports  an  increase  in  yield  in  one  case  of  696  poimds  of  seed  cotton 
to  the  acre,  or  83  per  cent,  due  to  plowing  imder  a  crop  of  cowpea 
vines  on  land  which  had  been  in  cotton  the  previous  season.  The 
Arkansas  Agricultural  Experiment  Station  secured  an  increase  in 
yield  of  59  per  cent  where  a  crop  of  cowpeas  had  been  grazed  the 
preceding  year. 

Practically  the  same  plan  of  rotation  is  followed  in  the  sugar-cane 
districts  of  Louisiana.  Three  crops  of  cane  are  taken  off  the  land, 
and  the  fourth  year  it  is  planted  to  cowpeas  or  to  corn  and  cowpeas. 
The  work  stock  are  fed  almost  exclusively  on  pea-vine  hay  or  are 
♦grazed  on  cowpeas  in  the  cornfield  after  the  com  has  been  gathered. 
This  rotation  gives  excellent  results  in  the  succeeding  crops  of  cane. 

A  rotation  of  wheat  or  oats  and  cowpeas  is  giving  excellent  results 
in  parts  of  Missouri,  Arkansas,  and  Tennessee,  Cowpeas  are  sown 
on  the  land  immediately  after  the  removal  of  the  grain  crop  and  are 
utilized  for  hay  or  seed  or  for  pasture.  Grain  is  sown  again  in  the 
fall,  thus  making  two  crops  a  year  from  the  same  land.  In  many 
instances  landowners  in  Arkansas  and  Missouri  have  allowed  tenants 
the  use  of  land  free  of  charge  for  producing  a  crop  of  cowpeas, 
stipulating,  however,  that  the  land  must  be  well  prepared.  When 
the  soil  is  given  good  preparation  before  sowing  the  cowpeas,  it  is  not 
necessary  to  plow  in  the  autumn  for  the  grain.  The  fall  prepara- 
tion usually  consists  of  disking  the  cowpea  stubble  and  sowing  the 
grain  with  a  drill.  Occasionally  the  seeding  is  done  with  a  disk 
drill  without  any  preliminary  preparation.  The  increase  in  yield  of 
wheat  due  to  the  cowpeas  is  generally  given  as  from  3  to  5  bushels 
per  acre.  At  the  Missouri  Agricultural  Experiment  Station,  an  in- 
crease in  yield  of  63  per  cent  with  oats  and  49  per  cent  with  wheat 
following  cowpeas  as  a  catch  crop  was  secured.  The  Arkansas  Agri- 
cultural Experiment  Station  reports  as  the  average  of  a  four  years' 
test  on  wheat  an  increase  of  25  per  cent  from  plowing  under  cowpea 
stubble  the  first  fall,  39  per  cent  from  plowing  under  cowpea  vines, 
and  42  per  cent  where  cowpeas  were  grown  each  year  as  a  catch  crop 
between  the  wheat  crops,  only  the  stubble  of  the  peas  being  plowed 
under.  The  increased  yield  in  the  latter  case  amounted  to  70  per 
cent  in  the  fourth  season,  the  yields  having  gradually  increased  from 
year  to  year,  in  addition  to  producing  a  fair  quantity  of  very  nutri- 
tious hay  each  season. 

On  farms  where  more  or  less  live  stock  is  produced  the  following 
three-year  rotation  is  very  popular  and  is  a  good  one:     First  year, 

318 


24 

m 

cotton;  second  year,  com  with  cowpeas  at  last  cultivation;  thinl 
year,  winter  oats  or  wheat,  with  a  catch  crop  of  cowpeas  for  hay  or 
seed  after  the  grain  has  been  removed. 

A  few  striking  results  due  to  the  growing  of  cowpeas  are  here 
noted.  The  Alabama  Agricultural  Experiment  Station  reports  a 
yield  of  oats  following  cowpea  vines  plowed  under  247  per  cent 
larger  than  where  German  millet  was  plowed  under.  The  Arkansas 
station  repoils  an  increase  in  yield  of  63  per  cent  on  com  where  cow- 
peas were  grazed  the  season  before.  The  Missouri  station  increased 
the  yield  of  corn  79  per  cent  by  growing  cowpeas  on  the  land  for  two 
years  before  planting  the  corn.  In  yield  of  hay  the  Arkansas  station 
secured  an  increase  of  110  per  cent  on  oats  following  cowpeas  grazed 
the  year  befoi^e.  The  Alabanui  station  increased  the  yield  of 
sorghum  hay  2.01  tons,  or  55  per  cent,  by  plowing  under  cowpea 
stubble  on  land  where  sorghum  was  grown  the  previous  year. 

These  and  many  similar  experiments  conclusively  prove  that  it  is 
nmch  more  economical  to  use  cowpeas  for  hay  or  seed  production  in 
rotation  with  other  farm  crops  than  to  use  them  for  green  manur- 
ing. It  is  only  in  special  cases  that  it  is  advisable  to  utilize  cowpeas 
as  a  green  manure.  On  wry  poor  sandy  land  or  on  stiff,  hetixj 
clay  soils  in  bad  mechanical  condition  a  crop  of  cowpeas  plowed  un- 
der will  give  markedly  beneficial  results.  Cowpeas  give  very  good 
satisfaction  as  a  cover  crop  in  orchards,  for  which  they  find  a  limited 
use.  In  case  of  l)a(l  weather  setting  in  at  harvest  time  it  may  be 
desirable  to  utilize  the  ci-op  for  green  manure,  or  to  pasture  it  if  the 
land  is  of  such  a  nature  as  not  to  be  seriously  injured  by  the  tramp- 
ling of  stock. 

VARIETIES  OF  COWPEAS. 

There  are  about  r)()  varieties  of  i'owi)eas  known,  but  only  a  few  of 
the  best  of  tliese  are  extensivelv  cultivated.  The  varieties  differ  in 
such  characters  as  habit,  size,  earliness.  prolificness,  disease  resistance, 
and  esj)e(*ially  in  the  color  of  the  seeds,  which  are  either  entirely  white, 
red.  buff,  bhick,  or  bhie.  or  variously  blotched  or  speckled.  The  vari- 
eties are  all  verv  constant  in  their  seed  characters.  The  variation  in 
vines,  liowever,  is  very  nuirked,  being  influenced  by  the  time  of  plant- 
ing, the  natnn*  of  the  season,  and  the  locality  where  grown.  Early 
j)hintiiig  or  a  wet  season  usually  results  in  a  large  growth  of  vines. 
Natural  crosses  between  the  varieties  occur  under  favoring  condi- 
tions, but  thcv  are  far  from  commcm.  The  use  to  be  made  of  the 
crop  by  the  grower  >h()iihl  determine  largely  which  variety  to  select. 

For  tabh*  ns(»  the  varieties  with  white  or  nearly  white  se^s  are 

l)referred.  as  they  make  a  more  attractive  dish.    The  habit  of  growtii 

of  the  table  peas  is  of  little  direct  concern,  and,  as  a  matter  of  fact^ 

none  of  them  is  very  satisfactory  for  forage  purposes.    The  prin- 
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cipal  varieties  are  the  Blackeye,  of  which  there  are  several  strains, 
the  Browneye,  the  Lady,  and  the  Cream.  These  are  more  properly 
considered  vegetables.  Several  of  the  colored-seeded  varieties  are 
also  used  as  table  peas. 

For  forage  purposes  the  most  desirable  varieties  are  those  which 
have  a  fairly  upright  habit,  grow  to  large  size,  hold  their  leaves 
well,  and  produce  an  abundance  of  pods.  Descriptions  of  the  most 
important  varieties  follow.  Of  the  numerous  remaining  varieties 
none  is  grown  to  a  very  large  extent,  and  most  of  them  are  distinctly 
inferior  to  those  described  here. 

Whippoorwill. — ^The  Whippoorwill  variety  is  known  under  several 
other  names,  such  as  Running  Speckled,  Bunch  Speckled,  and 
Shinney.  It  may  be  considered  the  standard  of  all  field  cowpeas. 
It  is  suitable  either  for  grain  or  hay  production,  or  both.  It  makes 
a  vigorous  growth,  is  fairly  erect,  and  still  produces  a  large  amount 
of  vine.  It  can  readily  be  handled  by  machinery,  which  is  bringing 
it  more  and  more  into  prominence.  The  seed  is  mottled  chocolate 
on  a  buff  or  reddish  ground  color. 

Unknown^  or  Wonderful. — ^The  Unknown,  or  Wonderful,  cowpea  is 
another  field  variety  which  is  grown  to  a  large  extent.  It  is  the 
largest  growing  and  most  vigorous  of  the  cowpeas,  but  is  late  in 
maturing,  it  being  difficult  sometimes  to  secure  seed  of  it  as  far 
north  as  Washington,  D.  C.  The  principal  objection  to  this  pea  is 
its  light  seeding.  It  is  nearly  as  erect  as  the  'WTiippoorwill  variety; 
hence,  it  is  quite  readily  handled  by  machinery  either  for  grain  or 
hay  production.  The  seed  is  large  in  size  and  of  a  very  light  clay 
color. 

New  Era. — The  New  Era  is  the  smallest  seeded  of  the  cowpeas  ttiat 
have  found  a  wide  use.  The  seed  is  bluish  in  color,  owing  to  the 
innumerable  minute  blue  specks  on  a  gray  ground.  The  New  Era 
is  the  most  nearly  erect  of  any  of  the  varieties,  rarely  having 
any  prostrate  branches.  It  usually  produces  a  heavy  crop  of  seed  and 
matures  in  from  seventy-five  to  ninety  days.  It  is  one  of  the  earliest 
of  the  cowpeas  and  is  the  most  easily  handled  by  machinery.  The 
small  seed  is  not  usually  considered  an  undesirable  character,  as  a 
smaller  quantity  is  required  for  seeding  than  is  the  case  with  other 
varieties. 

Groit. — ^The  variety  known  as  the  Groit  has  been  much  confused 
with  the  New  Era  cowpea.  In  habit  the  two  are  much  alike,  but  the 
Groit  is  a  little  superior,  as  it  makes  a  larger  growth  and  fruits 
more  heavily.  The  seed  is  quite  similar  to  that  of  the  New  Era,  but 
has  chocolate  mottlings  in  addition  to  the  blue  specks.  It  is  quite 
certainly  a  hybrid  between  the  New  Era  and  the  Whippoorwill 
varieties. 
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Iron. — The  Iron  variety  is  coming  rapidly  into  prominence.  In  its 
habit  it  is  only  slightly  different  from  the  Unknown,  though  it  is 
not  quite  as  vigorous  or  as  large.  It  is  earlier  than  the  Unknown 
and  the  seed,  though  nearly  the  same  color,  is  much  smaller,  being  but 
very  little  larger  than  that  of  the  New  Era.  The  characteristic  of  the 
Iron  cowpea  which  has  been  instrumental  in  bringing  it  into  promi- 
nence is  its  resistance  to  wilt  and  to  root-knot  caused  by  eel  worms. 
It  is  the  only  one  of  the  cowpeas  which  has  been  found  to  resist  these 
diseases.  AVhere  they  are  prevalent  in  the  soil,  the  Iron  cowpea  is 
the  only  variety  which  can  be  successfully  grown,  and  since  the  dis- 
eases are  spreading  the  distribution  of  the  Iron  cowpea  is  also  in- 
creasing. Regardless  of  its  resistance  to  these  diseases  it  is  a  valuable 
variety  under  nearly  all  conditions,  being  vigorous,  prolific,  and  quite 
erect.  The  seed  is  hard  and  retains  its  vitality  better  than  that  of 
most  varieties.  It  will  lie  in  the  ground  through  the  winter  and 
germinate  the  next  spring.  This  variety  and  the  Unknown  hold 
their  leaves  better  than  any  others. 

Clay. — The  Clay  cowpea  is  more  variable  in  its  habit  than  any  of 
the  foregoing  varieties.  It  is  the  most  pronounced  trailer  of  any  of 
the  peas  grown  quite  largely,  and  is  consequently  in  very  slight  favor 
where  the  pea  crop  is  handled  by  machinery.  The  plants  are  very 
vigorous  but  low  growing,  and  they  usually  seed  sparingly.  Since 
seed  is  such  an  important  item  at  the  present  time,  a  variety  which  has 
but  poor  fruiting  qualities  is  not  apt  to  remain  popular,  even  though 
it  may  be  harvested  readily  by  machinery.  The  seed  is  of  the  same 
color  as  that  of  the  Unknown  and  the  Iron,  but  is  intermediate  in 
size  and  flatter  and  longer. 

Black. — The  Black  cowpea  is  used  to  a  considerable  extent  in  the 
sandy  coastal  plain  soils  of  Virginia  and  North  Carolina.  On  heavy 
clay  land  this  variety  makes  a  very  heavy  growth  of  vine,  but  pro- 
duces very  little  seed,  while  on  the  sandy  lands  it  grows  more  bushy 
and  fruits  quite  heavily.  It  also  finds  some  demand  iri  the  sugar- 
cane section  of  Louisiana,  where  it  is  grown  with  com  in  rotation 
with  sugar  cane.  AVhere  other  varietie^s  thrive  the  Black  is  not  a 
favorite.     The  seeds  are  quite  large  and  entirely  black. 

Taylor. — The  variety  called  Taylor  havS  larger  seeds  than  any 
other  cowpea.  The  seeds  have  nearly  the  same  markings  as  those  of 
the  New  Era,  though  the  ground  color  is  somewhat  lighter.  The 
Taylor  cowpea  has  met  with  considerable  favor  in  Maryland  and 
Delaware,  where  it  is  erroneously  called  the  Gray  Crowder,  but  out- 
side of  this  region  does  not  seem  to  be  a  very  valuable  variety.  In 
most  cases  it  is  too  much  of  a  trailer  to  be  desirable.  It  also  has  a 
tendency  to  drop  its  leaves  earlier  than  any  of  the  other  varieties 
except  the  Black. 
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Sed  Bipper. — ^The  Bed  Kipper  is  a  valuable  pea,  as  it  makes  nearly 
as  large  a  growth  as  the  Unknown,  or  Wonderful,  and  is  excellent  for 
growing  in  com.  It  is  very  late,  usually  maturing  but  a  small  num- 
ber of  peas  at  Washington,  D.  C.  It  is  difficult  to  procure  seed  of  it 
in  quantity  on  account  of  its  light  yield.  The  seed  is  dark  red  and 
about  the  same  size  as  that  of  the  Whippoorwill  variety. 

STTMHABT. 

(1)  The  cowpea  is  the  best  legume  for  the  entire  cotton  belt,  and 
can  be  profitably  grown  much  farther  north.  It  is  especially  suitable 
for  combined  hay  and  seed  production  or  for  hay  alone. 

(2)  To  make  good  cowpea  hay  requires  careful  handling  of  the 
crop.  The  plant  should  have  made  its  growth  and  have  at  least 
the  first  pods  ripe  when  the  mowing  is  done.  Uniformity  in  matur- 
ing is  essential  in  getting  the  best  results.  The  use  of  a  tedder  is 
very  helpful.  The  serious  loss  of  leaves  can  be  avoided  by  not  han- 
dling the  hay  when  the  leaves  are  dry  and  brittle.  The  curing  is  best 
done  in  small  cocks,  and  the  hay  is  ready  for  the  stack  or  bam  when 
no  moisture  can  be  wnmg  from  the  stem  by  twisting  it  with  con- 
siderable force. 

(3)  Cowpeas  for  hay  production  are  very  advantageously  grown 
in  mixture  with  sorghum,  Johnson  grass,  or  soy  beans.  The  yield  is 
thus  increased,  the  quality  improved,  and  the  curing  more  easily  done. 
Cowpeas  give  very  good  results  when  grown  with  sorghum  in  cul- 
tivated rows  and  are  very  commonly  planted  in  com  and  used  for 
grazing  or  ensilage. 

(4)  Pasturing  cowpeas  is  not  the  most  economical  practice,  but  it 
is  frequently  resorted  to  because  of  the  small  expense  it  entails.  Cow- 
peas are  especially  suitable  for  grazing  hogs. 

(5)  Cowpea  hay  is  very  nutritious.  It  is  nearly  equal  to  wheat 
bran  as  part  of  a  ration.  It  is  satisfactory  for  work  stock  and  for 
beef  or  milk  production,  and  it  gives  good  results  when  fed  to  poul- 
try. The  grain  is  a  rich  feed,  excellent  for  poultry  but  little  used  for 
other  feeding.  Cowpea  straw  is  an  excellent  roughage  and  nearly  as 
valuable  as  the  hay. 

(6)  Cheaper  cowpea  seed  will  result  in  the  much  more  extensive 
growing  of  the  crop.  Harvesting  for  seed  can  be  done  most  cheaply 
by  the  use  of  machinery.  The  crop  should  be  cut  with  a  mower  or 
self -rake  reaper  when  half  or  more  of  the  pods  are  ripe.  When 
thoroughly  dry  the  thrashing  may  be  done  with  an  ordinary  grain 
separator  with  some  modifications,  tvith  a  two-cylinder  cowpea 
thrasher,  or  with  a  one-cylinder  special  machine  which  has  all  the 
thrashing  spikes  sharpened  in  addition  to  having  ingenious  devices 
which  make  it  the  most  satisfactory  thrasher  for  handling  cowpeas. 
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(7)  Xowpeas  add  nitrogen  to  the  soil  and  improve  its  medianical 
condition.  They  are  most  profitably  grown  in  rotation  with  other 
crops.    The  following  rotations  are  good  ones: 

(a)  Cotton,  three  years;  com  and  cowpeas  fourth  year;  and  then 
cotton  again.  This  is  all  right  on  the  better  soils  of  the  South,  but 
the  cotton  should  be  planted  only  two  years  in  succession  on  the 
poorer  soils. 

(b)  Wheat  or  oats  with  cowpeas  each  season  after  the  ranovid  of 
the  grain  crop,  the  land  being  seeded  to  grain  again  in  the  fall,  mak- 
ing two  crops  a  y6ar  from  the  same  land. 

(e)  Cotton,  first  year;  com  and  cowpeas,  second  year;  winter  oats 
or  wheat  followed  by  cowpeas  as  a  catch  crop,  third  year;  and  then 
cotton  again. 

(8)  The  most  valuable  varieties  are  the  Whippoorwill,  the  Un- 
known or  Wonderful,  the  New  Era,  and  the  Iron  for  field  purposes; 
and  the  Blackeye  for  table  use. 

(9)  The  Iron  cowpea  is  practically  immune  to  the  two  serious 
diseases,  wilt  and  root-knot,  which  attack  the  other  varieties  more  or 
less.  It  alone  should  therefore  be  grown  wherever  these  diseases  are 
prevalent. 
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DEMONSTRATION  WORK  IN  COOPERATION  WITH 

SOUTHERN  FARMERS. 


INTfiODirCTION. 

The  Farmers'  Cooperative  Demonstration  Work  conducted  by  the 
United  States  Department  of  Agriculture  through  the  Bureau  of 
Plant  Industry  was  inaugurated  under  authority  of  Congress  in  Jan- 
uary, 1904,  primarily  because  of  the  depredations  of  the  Mexican 
cotton  boll  weevil  in  the  State  of  Texas.  By  the  rapid  spread  of  this 
pest  east  and  north  it  had  then  become  evident  that  it  would  in  time 
invade  all  of  the  cotton-producing  States.  This  occasioned  a  gen- 
oral  alarm  among  the  cotton  planters  and  in  the  industrial  centers 
of  the  entire  countrj\  For  a  number  of  years  prior  to  1904  the  Mexi- 
can boll  weevil  had  been  steadily  encroaching  upon  the  cotton-pro- 
ducing lands  of  Texas,  until  it  had  spread  from  the  Rio  Grande  to 
a  short  distance  beyond  the  eastern  boundary  of  the  State  and  threat- 
ened the  entire  cotton  industry  of  the  South.  In  sections  where  cot- 
ton was  the  sole  cash  crop  the  invasion  of  the  weevil  and  the  con- 
sequent loss  of  the  cotton  crop  brought  disaster  to  every  interest  and 
so  completely  demoralized  financial  conditions  as  to  produce  in  some 
sections  a  panic. 

The  cotton  crop  had  been  generally  produced  upon  a  credit  system 
by  securing  advances  from  merchants  and  bankers.  UpoA  the  ad- 
vent of  the  boll  weevil,  confidence  in  securing  a  cotton  crop  was  im- 
paired and  in  some  districts  almost  totally  destroyed.  The  usual 
advances  were  either  withheld  or  limited;  labor  became  discontented 
and  sought  other  sections  or  other  States,  and  tenant  farmers  unable 
to  obtain  advances  removed  to  noninfested  districts,  a  marked  decline 
in  property  values  resulting. 

These  circumstances  created  a  demand  for  immediate  relief  which 
appealed  to  the  entire  country,  as  the  loss  of  the  cotton  crop  would  be 
a  national  calamit}'.  In  response  to  this  appeal  Congress  made  an 
emergency  appropriation  in  January,  1904,  which  has  been  continued 
each  year,  thus  affording  opportunity  for  the  growth  and  enlarge- 
ment of  the  work. 
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THE   TWO   BEANGHES   OF  THE   DEMONSTRATIOir  WOBX. 

As  at  present  organized  and  developed,  the  Farmers'  Cooperative 
Demonstration  Work  may  be  said  to  consist  of  two  divisions:  (1) 
The  demonstration  of  improved  methods  of  agriculture  in  the  weevil- 
infected  districts,  w  hich  is  the  natnral  outgrowth  of  the  original  plan, 
and  (2)  tlie  extension  of  the  same  })rinciples  to  other  Southern  States 
beyond  the  range  of  weevil  infestation. 

The  territory  covered  bv  the  first  division  of  the  work  includes 
eastern  and  northern  Texas,  southern  Arkansas,  Oklahoma,  Louisiana, 
and  a  j)ortion  of  Mississi})pi.  The  total  area  thus  covered  is  more  than 
300,000  square  miles.  The  w^ork  in  Arkansas,  Oklahoma,  and  Mis- 
sissippi has  been  broadly  inaugurated  only  since  October,  11M)7. 

The  second  division  of  the  work  was  commenced  in  Mississippi  in 
March,  1900.  In  cooperation  with  the  General  Education  Board  of 
New  York,  this  work  in  1907  was  conducted  in  a  limited  wav  in 
Alabama  and  Virginia,  and  has  recently  been  extended  into  North 
Carolina,  South  Carolina,  and  Georgia.  The  expenses  of  this  divi- 
sion of  the  work  are  defrayed  by  the  (Sreneral  Education  Board,  which 
has  appropriated  the  sum  of  $09,000  for  dem<mstration  work  (luring 
the  year  commencing  October  1,  1907.  The  board  has  shown  deep 
inten^st,  liearty  cooperation,  and  a  very  broad  philanthropy  in  this 
work  of  reaching  the  rural  masses  and  bettering  farm  conditions. 

PLAN  OF  OEGANIZATION. 

The  Farmers'  Cooperative  Demonstration  Work  is  conducted  by 
the  writer  as  sj)ecial  agent  in  charge,  who  reports  directly  to  the 
Chief  of  the  Bureau  of  Plant  Industrj\  A  corps  of  field  agents, 
classified  according  to  territory  in  charge,  as  State,  district,  and 
county  agents,  is  employed.  The  county  agents  are  appointed 
mainly  on  the  advice  of  local  committees  of  prominent  business  men 
and  farmers  conversant  with  the  territory  to  be  worked.  Each  agent 
has  in  charge  the  practical  work  in  one  or  more  counties,  strictly 
under  such  general  directions  as  may  be  issued  from  the  central 
office  at  Washington,  1).  C.  The  field  agents  have  been  selected  with 
special  reference  to  a  thorough  knowledge  of  improved  agriculture 
and  practical  (experience  in  fai-ming  in  the  sections  to  which  ap- 
pointcMl.  District  jigents  are  expected  to  have  not  only  a  knowledge 
of  scientific  agriculture,  but  to  be  practical  farmers  and  to  have  had 
(•()nsi(leral)le  experience  in  the  demonstration  work.  State  agents 
are  strong  and  capable  men,  who  have  shown  their  ability  to  success- 
fully carry  out  the  instructions  of  the  central  office  over  a  large  terri- 
tory, and  they  are  especially  qualified  for  the  work  by  the  poasesaion 
of  the  tact  necessary  to  influence  men. 
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The  term  ^^  demonstration  farm  "  is  used  to  designate  a  portion  of 
land  on  a  farm  that  is  worked  strictly  according  to  our  instructions. 
This  is  visited  by  an  agent  as  often  as  once  a  month,  if  possible,  to 
see  that  these  instructions  are  carried  out  and  to  give  any  further 
advice  necessary. 

A  "  cooperator  "  is  a  farmer  who  agrees  to  work  a  part  or  all  of 
his  crop  according  to  our  instructions,  but  a  Department  agent  only 
visits  him  in  exceptional  cases. 

During  the  ensuing  year  there  will  be  employed  in  the  coopera- 
tive demonstration  work  59  agents  paid  from  Government  appropria- 
tions, and  in  the  extension  work  84  agents  paid  by  the  General  Edu- 
cation Board.  With  this  force  about  12,000  demonstration  farms  had 
been  established  up  to  February  1,  1908,  and  20,000  farmers  had 
agreed  to  cooperate  and  make  reports  as  to  results. 

SCOPE  OF  THE  DEMONSTRATIONS. 

The  Fanners'  Cooperative  Demonstration  Work  is  a  system  by 
which  the  simple  and  well-established  principles  of  successful  farm- 
ing are  directly  taught  to  the  men  on  the  farms.  The  men  who  toil  on 
the  farms  to  produce  the  food  that  nourishes  all  the  people,  and  who 
in  a  large  measure  provide  the  resources  that  support  our  civilization, 
are  as  justly  entitled  to  a  knowledge  of  the  best  that  science  and 
general  experience  have  evolved  for  increase  of  production  and  for 
the  betterment  of  agricultural  conditions  as  the  youth  of  our  country 
are  entitled  to  an  education  that  will  fit  them  for  a  broader  citizen- 
ship. 

One  of  the  most  serious  problems  in  the  reform  of  agricultural 
methods  has  been  how  to  influence  the  farmer  to  adopt  improved 
practices.  It  has  been  found  that  the  mere  dissemination  of  printed 
information  sometimes  does  not  accomplish  this  result,  and  therefore 
the  method  of  neighborhood  farm  demonstrations  in  cooperation  with 
progressive  farmers  has  been  evolved.  The  effect  of  a  field  demon- 
stration is  immediate  and  positive,  and  reaches  all  classes. 

By  actual  count,  it  is  determined  that  the  number  of  farmers  who 
annualh'  visit  each  demonstration  farm  ranges  from  thirty  to  a  hun- 
dred. If  the  average  is  placed  as  low  as  thirty  the  total  number  visit- 
ing 12,000  demonstration  farms  in  one  year  would  be  360,000.  If  we 
add  the  cooperating  farmers,  the  aggregate  is  greatly  increased. 

The  teaching  by  object  lessons  is  more  effective  where  it  is  simple, 
direct,  and  limited  to  a  few  common  field  crops,  such  as  cotton,  com, 
cowpeas,  and  oats  in  the  South,  so  that  the  comparisons  may  be  evi- 
dent and  accepted  at  a  glance.  If  general  success  can  be  secured 
with  these  standard  crops,  further  diversification  follows  as  a  natural 
result. 
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Briefly  stated,  the  salient  features  of  the  cooperative  farm  demon- 
strations are  as  follows: 

(1)' Better  drainage  of  the  soil. 

(2)  A  deeper  and  more  thoroughly  pulverized  seed  bed;  deep  fall 
breaking  (plowing)  with  implements  that  will  not  brin^  the  subsoil 
to  the  surface. 

01)  The  use  of  seed  of  the  best  variety,  intelligently  selected  and 
caivfully  stored. 

(4)  In  cultivated  crops,  giving  the  rows  and  the  plants  in  the  rows 
a  space  suited  to  the  plant,  the  soil,  and  the  climate. 

(5)  Intensive  tillage  during  the  growing  period  of  the  crops. 

(G)  The  importance  of  a  high  content  of  humus  in  the  soil.  The 
use  of  legumes,  barnyard  manure,  farm  refuse,  and  commercial  fer- 
tilizers. 

(7)  The  value  of  crop  rotation  and  a  winter  cover  crop  on  south- 
ern farms. 

(8)  The  accomplishing  of  more  work  in  a  day  on  the  farm  by  using 
more  horse  })ower  and  better  implements. 

(J))  The  importance  of  increasing  the  farm  stock  to  the  extent  of 
utilizing  all  the  waste  ])roducts  and  idle  lands  of  the  farm. 

(10)  The  ])roduction  of  all  food  required  for  the  men  and  animals 
on  the  farm. 

(11)  The  keeping  of  an  account  with  each  farm  product,  in  order 
to  know  from  which  the  gain  or  loss  arises. 

THE  INSTEUCTIONS. 

Our  instructions  have  the  following  advantages:  (1)  What  the 
Department  of  Agriculture  at  Washington  knows  from  its  vast  stores 
of  information  about  the  special  crop  under  consideration;  (2)  what 
the  State  agricultural  experiment  stations  in  the  South  have  demon- 
strated to  be  the  most  advantageous  methods;  (3)  what  the  best  farm- 
ers in  the  South  have  tested  and  proved  to  l)e  the  most  sucoessful  prac- 
tices  upon  the  farm,  and  (4)  the  knowledge  obtained  by  the  traveling 
agents  of  this  demonstration  work,  who  visit  and  have  personal 
knowledge  of  the  localities  in  the  State  in  w^hich  they  are  stationed. 
Even  then  the  instructions  given  are  along  the  lines  of  correct  prin- 
ciples, leaving  many  details  to  the  good  judgment  of  the  farmer. 

In  this  cooperative  work  great  stress  is  laid  upon  a  more  thorough 
})reparation  of  the  soil  in  the  autumn,  because  in  our  southern  climate 
the  frosts  do  not  penetrate  the  soils  sufficiently  to  open  them  and 
admit  air;  we  must  therefore  do  by  plowing  in  the  fall  and  by  some 
winter  cultivation  what  Nature  does  in  the  colder  North. 

In  the  richest  soils  there  is  but  little  food  ready  prepared  for  the 
plant,  and  Nature's  plan  is  that  this  food  shall  be  prepared  more  or 
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less  daily  by  the  action  of  the  air,  the  moisture  in  the  soils,  and  the 
sun.  These  three  agents  make  active  the  forces  that  prepare  the  food, 
so  the  plant  can  be  properly  nourished.'  This  can  not  be  done  with- 
out plowing  and  cultivating  to  admit  the  air,  and  the  earlier  this 
work  is  commenced  before  the  winter  the  greater  the  effect  it  will 
have  upon  the  crop  of  the  following  season. 

The  effect  of  using  good  seed  is  not  sufficiently  appreciated,  nor 
perhaps  is  it  understood  just  what  makes  good  seed.  It  must  be  the 
best  variety  for  the  purpose,  carefully  selected  early  in  the  fall  and 
stored  in  a  dry  place.  The  reasons  for  very  frequent  cultivation  are 
the  admission  of  air,  the  conservation  of  moisture  in  the  soil,  and  the 
prevention  of  a  surface  crust. 

Young  plants  require  excellent  cultivation,  just  as  3'oung  animals 
recpiiro  the  best  food  and  care. 

The  judicious  use  of  commercial  fertilizers  is  one  of  the  most  im- 
portant matters  in  modern  agriculture,  for  this  furnishes  plant  food 
directly  and  indirectly  to  the  young  plants.  For  soil  improvement 
we  must  largely  depend  upon  barnyard  manure,  the  compost  heap, 
and  leguminous  plants,  such  as  cowpeas. 

The  importance  of  doing  more  as  well  as  better  work  in  a  day  has 
not  been  sufficiently  impressed  upon  the  southern  farmer.  This  re- 
quii^es  the  use  of  stronger  teams  and  better  tools.  Working  3  acres 
in  a  day  where  1  is  worked  now  and  working  each  acre  three  times 
as  well  is  a  problem  in  profit  easily  understood  after  demonstration. 

HOW  FAEMEES  AEE  INFLUENCED  TO  ADOPT  BETTEE  METHODS. 

In  the  South  nearlv  all  the  merchants,  bankers,  and  lawvers  in 
the  towns  and  smaller  cities  own  farms  and  are  intensely  interested 
in  agriculture.  The}'  form  an  effective  center  of  influence,  easily 
convinced  of  the  value  of  the  coopc^rative  demonstration  plan  by 
reason  of  their  high  intelligence.  Meetings  are  called  and  the  work 
inaugurated.  No  further  arginnent  is  necessary  after  the  demon- 
strations have  l)een  made.  Facts  do  the  talking.  The  teachers  in 
the  public  schools  are  generally  alert  and  render  most  valuable 
assistance.  The  agricultural  colleges  and  agricultural  experiment 
stations  give  hearty  cooperation.  Thus,  general  interest  is  aroused 
in  these  demonstrations,  which  leads  to  careful  observation  and  study 
on  the  part  of  the  farmers  and  of  the  community.  Public  meetings 
are  held  for  the  discussion  of  these  plans.  In  the  cotton-producing 
States  the  first  instructions  include  cotton  as  the  main  cash  crop, 
corn  as  the  standard  food  for  work  animals  and  the  basis  for  more 
stock  on  the  farm,  cowpeas  for  food  and  for  the  renovation  of  the 
soil,  oats  or  wheat  as  a  winter  cover  crop,  and  the  meadow  and  the 
pasture  as  the  most  economical  source  of  food  for  farm  stock.    When 
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the  farmer  has  mastered  tliese  crops  he  is  ready  for  diversification 
in  any  desired  direction. 

In  districts  where  cotton  is  not  the  standard  cash  crop,  instruction 
is  given  in  whatever  rephices  cotton  as  a  money-earning  crop.  These 
simph*  k»ssons  at  the  start  are  gradually  made  progressive  until  they 
cover  all  information  necessary  to  success  in  the  agriculture  of  the 
district. 

As  a  means  of  reaching  thousands  of  farmers  with  whom  our 
agents  do  not  come  in  personal  contact,  systematic  use  is  made  of  the 
newspapers.  P^very  bulletin  or  hotter  of  instruction  sent  to  cooperators 
is  also  furnished  to  about  2,000  county  newspapers,  and  by  most  of 
them  published  in  full.  The  hearty  cooperation  of  the  press  has 
been  of  great  value  to  the  demonstration  work. 

THE  CULTURAL  SYSTEM  FOR  PRODUCING  COTTON  UNDER  BOLL- 
WEEVIL  CONDITIONS. 

As  it  is  evident  that  the  cotton  boll  weevil  will  soon  spread  over 
the  entire  cotton-producing  territory  of  the  United  States,  it  is  a 
matter  of  general  interest  to  know  how  cotton  is  at  present  produced 
with  the  weevil  present. 

Success  in  making  a  cotton  crop  under  boll-weevil  conditions  is 
based  upon  three  ])rinciples.  It  was  found  (1)  that  the  numbers  of 
the  weevils  could  Ik*  limited  so  that  thev  would  not  become  totally  de- 
struct ive  to  the  crop  until  the  first  and  middle  crops  are  out  of  danger; 
(2)  that  the  cotton  plant  can  be  so  bred  and  selected  as  to  throw  nearly 
its  whole  life  forces  into  the  lower  and  middle  crops,  and  (3)  that 
the  plant  can  be  so  hastened  to  maturity  by  the  application  of  cul- 
tural methods  that  most  of  the  bolls  will  be  developed  to  the  safety 
point  before  the  weevils  are  too  numerous. 

(fuided  by  the  princi])les  just  mentioned,  the  Bureau  of  Plant  In- 
dustry has  worked  out  a  co()j)erative  })lan  of  producing  cotton  under 
boll-weevil  conditions,  which  is  known  through  the  South  as  the 
'*  cotton-cultural  system."'  This  plan  is  based  upon  our  knowledge 
of  the  cotton  plant  and  upon  the  life  habits  of  the  boll  weevil  as 
ascertained  by  the  Hureau  of  Entomology."  Its  chief  features  may 
be  brieflv  uientioned,  as  follows: 

« 

(1)  Tlie  destruction  of  the  weevils  in  the  fall  {a)  by  burning  the 
cotton  stalks  early  in  the  fall  while  the  weevils  are  still  upon  them 
and  {h)  by  burning  all  rubbish  in  and  about  the  field  which  might 
serve  for  hii)ernating  quarters. 

It  is  so  diflicult  to  secure  a  general  adoption  by  the  farmers  of  the 
plan  of  early  burning  of  the*  cotton  stalks  that  we  have  allowed  the 
stalks  to  be  turned  under  provided  the  imnniture  bolls  are  d^troyed. 

"  SiH»  HiiUotin  No.  .^.1  of  the  Hureiui  of  Entomology. 
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(2)  Immediately  after  destroying  the  bolls  breaking  (plowing)  the 
field  as  deep  as  conditions  will  allow. 

(3)  The  shallow  winter  cultivation  of  the  soil. 

(4)  As  early  planting  as  the  season  will  allow  with  safet}'  to  the 
crop. 

(5)  The  planting  of  early-maturing  varieties  of  cotton. 
(())   The  use  of  fertilizers. 

(7)  I^eaving  more  space  between  the  rows,  and  on  ordinary  uplands 
having  a  greater  distance  between  plants  in  the  row  than  is  usually 
allowed.  On  rich  or  highly  fertilized  lands  it  is  better  to  crowd  the 
plants  slightly  in  the  rows  to  avoid  the  excessive  growth  of  the  stalks. 

(8)  The  use  of  the  toothed  harrow  before  and  after  planting  and 
on  the  young  cotton. 

(9)  Intensive  shallow  cultivation. 

(10)  Agitation  of  the  stalks  by  means  of  brush  attached  to  the 
cultivator. 

(11)  Picking  up  and  burning  the  squares  that  fall,  where  practi- 
cable. 

(12)  Controlling  the  growth  of  the  plant  if  excessive  by  barring 
off  or  topping. 

(13)  Selecting  the  seed. 

(14)  The  rotation  of  crops  and  the  use  of  legumes. 

It  will  Ix*  noted  that  the  system  as  outlined  has  a  twofold  object : 
(1)  To  reduce  the  number  of  weevils  and  (2)  to  aid  early  maturity 
in  order  to  obtain  a  crop  in  advance  of  the  weevil. 

A  few  remarks  concerning  the  main  features  of  this  plan-  may 
prove  of  value. 

DESTRUCTION  OF  THE  WEEVILS. 

One  of  the  greatest  dangers  to  the  cotton  crop  is  the  wintering  of 
large  numbers  of  weevils.  By  a  failure  to  destroy  early  in  the  fall 
the  inmiature  cotton  bolls  and  the  rubbish  in  the  fields,  enough  wee- 
vils may  1h»  wintered  over  to  jeopa-rdize  the  crops  the  ensuing  year. 
If  the  immature  bolls  and  the  field  rubbish  are  destroyed  the  stalks 
may  be  safely  plowed  under.  The  rubbish  in  the  field  which  may 
sc»rve  for  hibernating  quarters  includes  the  borders  and  fence  comers. 

Two  methods  of  destroying  the  over-wintered  weevils  while  they 
aiv  feeding  on  the  tender  terminal  buds  are^advocated :  (1)  They 
may  be  hand  picked  and  burned  or  (2)  some  may  be  destroyed  by  the 
usi»  of  the  harrow  and  brush. 
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FALL  AND  WINTER  CULTIVATION  OT  THB  SOIL. 

After  the  destruction  of  the  bolls  in  the  fall,  breaking  (plowing) 
the  field  1  or  2  inches  deeper  than  usual  assists  in  the  destruction  of 
the  weevils  and  in  the  preparation  of  the  field  for  successful  cropping 
the  following  season.  In  order  to  air  the  soil  and  destroy  grass,  shal- 
low winter  cultivation  of  the  soil  should  be  practiced,  i.  e.,  working 
the  land  with  a  toothed  harrow  or  a  disk  once  every  twenty  or  thirty 
days  during  the  winter,  as  the  weather  may  permit.  The  soil  should 
be  in  excellent  condition  at  the  time  of  planting. 

EABLY   PLANTING   AND    THE   USE   OF   EAKLT-MATUBXHO 

VABIETIES. 

The  object  of  early  planting  is  to  hasten  the  maturity  of  the  crop. 
The  Bureau  of  Entomology  has  shown  that  the  weevils  do  not  multi- 
ply until  the  squares  begin  to  form  and  do  not  generally  become 
numerous  enough  to  destroy  the  entire  crop  before  the  last  of  July. 
In  addition  to  this,  early  planting  has  been  found  generally  helpful 
against  cotton  pests,  such  as  the  bollworm  and  the  leafworm.  Fiw- 
therniore,  the  winter  rains  usually  leave  the  soil  with  plenty  of  mois- 
ture, while  in  the  spring  there  is  liable  to  be  a  drought  which  may 
retard  germination  in  late  planting. 

Varieties  of  cotton  differ  in  time  of  maturity,  and  the  same  variety 
may  differ  owing  to  soil,  moisture,  fertilization,  cultivation,  etc.  The 
planting  of  early-maturing  varieties  of  cotton  is  not  only  important  as 
an  aid  in  securing  a  crop,  but  also  as  a  means  of  destroying  the  weevil. 
The  early-maturing  cotton  can  be  gathered  and  the  immature  bolls 
destroyed  before  it  is  time  for  the  weevils  to  go  into  winter  quarters. 
If  all  growers  would  plant  early-maturing  cotton  and  follow  the  plan 
here  outlined  it  would  result  in  greatly  lessening  the  damage* of  the 
weevil. 

In  advising  the  planting  of  early-maturing  cotton  it  is  not  the  in- 
tention to  advocate  the  exclusive  use  of  small-boll  cotton.  These 
varieties  may  be  better  adapted  tO  the  northern  limits  of  the  cotton 
belt,  but  in  nine-tenths  of  the  cotton -producing  territory  there  are 
large-boll  varieties  which  can  Ix*  just  as  successfully  grown  under 
boll-weevil  conditions  as  the  small-boll  cottons.  They  must  be  varie- 
ties that  are  generally  vigorous  and  that  put  out  short-jointed  fruit 
limbs  close  to  the  ground. 

USE  OF  FERTILIZERS. 

I 

The  use  of  fertilizers,  especially  acid  phosphate  and  potash,  to 
hasten  maturity  and  increase  fruitage,  as  well  as  the  use  of  cotton- 
seed meal  when  necessary  to  promote  vigor  and  growth,  is  reodnk- 
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mended.  Soils  and  methods  of  application  are  fully  explained,  and 
it  has  been  demonstrated  that  a  small  quantity  of  fertilizer  properly 
applied  accomplishes  marvelous  results. 

SPACING  BETWEEN  PLANTS  AND  BOWS. 

Planting  in  rows  wider  than  usual  and  allowing  more  space  in  the 
row  on  light  lands  are  advised  under  boll-weevil  conditions.  Special 
attention  must  be  directed  to  have  the  rows  the  proper  distance  apart 
and  to  thin  the  plants  in  the  rows.  There  must  be  width  enough  for 
the  sun's  rays  to  reach  the  earth  between  the  rows  and  thus  aid  in 
destroying  the  larva*  of  the  weevil. 

Generally  speaking,  more  space  to  the  plant  makes  a  better  stalk 
with  more  limbs,  more  bloom,  and  a  higher  grade  of  cotton.  The 
spacing  between  the  rows  and  in  the  rows  must  depend  on  the  soil 
and  the  variety  of  cotton.  More  space  should  be  given  to  fertilized 
than  to  unfertilized  cotton.  If,  however,  extreme  space  is  allowed 
between  })lants  in  the  rows  and  intensive  cultivation  is  given  there 
may  be  enough  stimulus  iniparted  to  the  growth  of  the  plant  to  ac- 
tualW  retard  maturity  unless  the  gi'owth  is  controlled  by  barring  off, 
as  explained  later;  hence,  on  rich  lands  it  is  best  to  give  plenty  of 
space  between  the  rows  and  to  crowd  the  plants  a  little  in  the  rows. 

USE  OF  THE  TOOTHED  HABBOW. 

The  use  of  the  toothed  harrow  as  soon  as  the  crop  comes  up  is  of 
sufficient  importance  to  warrant  special  mention.  After  early  plant- 
ing the  germination  is  frequently  slow  and  the  earth  may  become 
crusted.  The  harrow  may  be  used  to  break  the  crust  before  the  plants 
are  up  and  should  be  used  soon  afterwards  to  keep  the  soil  loose  so 
that  the  plants  will  take  on  rapid  growth  at  once.  The  crop  is  sur- 
prisingly advanced  by  the  judicious  use  of  the  harrow. 

INTENSIVE  CULTIVATION. 

Plowing  or  cultivating  deep  the  first  time  and  shallow  at  all  subse- 
quent times  is  an  important  feature  of  good  cotton  production.  It 
destroys  weeds,  increases  the  plant  food,  and  conserves  moisture,  con- 
sequently hastening  maturity.  Under  boll-weevil  conditions  the  cot- 
ton crop  should  be  cultivated  every  week.  Some  of  our  most  suc- 
cessful cooperators  have  cultivated  fifteen  times  and  continued  till 
picking  commenced. 

AGITATION  OF  STALKS. 

Violent  agitation  of  the  cotton  stalks  when  cultivating  or  plowing, 
by  means  of  a  brush  attached  to  the  cultivator  or  plow,  is  recom- 
mended.    Some  farmers  attach  a  chain  to  the  tongue  and  smooth 
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poles  to  the  whiffletrees,  and  also  a  pole  to  the  handles,  so  as  to  brush 
the  stalks  more  than  once  in  passing.  Bundles  of  soft,  leafy  twigs 
are  better.  This  knocks  off  the  infested  squares.  The  great  majority 
of  squares  fall  off  naturally  in  a  very  few  days  after  they  become  in- 
fested. Abundant  testimony  has  come  from  our  cooperators  to  show 
that  as  lon<i:  as  weekly  cultivation  of  the  crop  with  violent  agitation  of 
the  stalks  is  continued  the  damage  done  by  the  boll  weevil  is  greatly 
reduced. 

PICKING  UP  FALLEN  SQUABES. 

An  important  aid  toward  the  destruction  of  the  weevils  is  picking 
up  the  squares  that  fall.  If  two  or  three  generations  can  thus  be 
destroyed,  it  will  result  in  retarding  the  increase  of  the  weevil  and 
in  adding  to  the  cotton  crop.  This  reduces  the  rapidity  with  which 
the  weevils  multiply  and  is  a  great  aid  in  saving  the  crop. 

BABBING  OFF  OB  TOPPING. 

Under  boll-weevil  conditions  the  main  cotton  crop  must  be  made 
upon  the  lower  and  middle  limbs.  There  is  no  use  of  a  tall  plant. 
The  growth  of  the  plant  should  therefore  be  controlled  by  barring 
off  or  topping.  As  soon  as  the  plant  indicates  too  rapid  growth,  bar 
off  on  each  side,  thus  slightly  root  pruning  and  retarding  upward 
growth.  I'he  tendency  will  then  be  to  throw  more  vigor  into  the 
lower  limbs  and  to  put  on  more  fruit.  This  method  is  especially 
valuable  on  rich  bottom  lands  where  the  stalks  frequently  grow  6  to 
7  feet  high.  It  should  be  noted  that  with  the  boll  weevil  no  top  crop 
is  made:  hence,  more  bottom  crop  must  be  secured,  requiring  a  low, 
limby,  vigorous  plant. 

SELECTING  AND  STOBING  SEED. 

Scarcely  any  item  in  the  cultural  system  is  of  more  importance 
than  the  selection  of  the  seed  as  an  aid  to  early  maturity  in  the  fol- 
lowing croj).  The  largest,  best,  and  earliest  bolls  from  the  most 
vigorous  short-jointed  plants  should  be  selected  for  seed  in  advance 
of  the  general  picking  and  be  stored  in  a  drj'  place.  The  planting  of 
early-maturing  varieties  and  the  selection  of  seed  from  the  earliest 
and  i)est  bolls  on  the  most  vigorous  and  l)est  developed  stalks  are 
finulamental  princi])les  in  growing  cotton  irrespective  of  the  boll 
weevil  and  can  not  be  too  eloselv  followed. 

ROTATION  OF  CROPS  AND  USE  OF  LEGUMES. 

The  Bureau  of  Plant  Industry  in  all  its  instructions  seeks  to  build 
uj)  soil  en(»rgy  and  to  improve  the  mechanical  condition  of  the  soil 
as  well.  An  important  factor  to  this  end  is  rotation  of  crops  and  the 
increase*  of  humus  by  j)lowing  under  grt^en  plants,  especially  cow- 
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peas.     This  builds  up  the  soil  and  renders  it  more  porous  and  re- 
sponsive. 

Some  of  the  serious  difficulties  in  cotton  production  arise  from  the 
growing  of  consecutive  crops  of  cotton  on  the  same  land.  This 
reduces  fertility  and  hence  o[:)erates  against  early  maturity.  With 
the  best  of  efforts  to  clear  fields  of  the  weevil  in  the  fall  by  burning 
the  stalks  and  deep  plowing;  some  weevils  will  survive,  and  a  few 
soon  infest  a*  field.  By  planting  one  half  of  the  land  to  corn  and 
cowpeas  and  the  other  half  to  cotton,  as  much  cotton  can  be  produced 
as  formerly  and  the  land  will  be  gradually  restored  to  its  original 
fertility.  The  com  and  cowpeas  will  also  add  materially  to  the 
income  of  the  farm,  but  the  special  reason  urged  for  such  rotation 
under  boll-weevil  infestation  is  that  the  crop  of  com  and  peas  leaves 
the  field  free  from  the  weevil,  as  it  feeds  only  upon  cotton.  It  is  evi- 
dent that  with  the  boll  weevil  it  requires  more  labor  to  cultivate  an 
acre  of  cotton ;  consequently,  only  as  many  acres  should  be  planted  as 
can  be  given  the  best  attention,  so  as  to  produce  a  maximum  crop, 
thus  leaving  more  land  for  cereals  and  for  meadows  and  pastures. 

DEMONSTRATION  WORK  ON  VARIOUS  FARM  CROPS. 

The  Farmers'  Cooperative  Demonstration  Work,  as  before  stated, 
aims  to  cover  the  entire  scope  of  the  management  of  the  standard 
crops  in  the  sections  where  the  work  is  conducted.  In  addition  to  the 
cotton-culture  svstem,  which  is  the  main  feature  of  the  work  in  manv 
localities,  it  may  be  well  to  give  brief  mention  of  some  of  the  coopera- 
tive work  on  other  crops  now  under  way,  such  as  corn  culture,  the  use 
of  soil-renovating  crops,  and  the  production  of  good  farm  seeds. 

CORN  CULTURE. 

Corn  is  the  main  grain  dependence  for  farm  stock  and  can  be  suc- 
cvssfully  raised  in  most  portions  of  the  South.  xN^ny  considerable  in- 
crease in  its  annual  production  would  have  a  marked  effect  upon  the 
value  of  the  unused  lands  for  grazing  purposes  and  would  perceptibly 
increase  the  income  of  the  farms.  The  importance  of  corn  for  food 
and  for  rotation  with  other  crops  gives  it  a  rank  next  to  cotton  as  a 
standard  farm  crop.  Notwithstanding  this,  its  cultivation  has  been 
singularly  neglected  until  the  average  yield  per  acre  has  fallen  below 
the  profit  line  in  many  States.  Even  at  the  high  value  per  bushel 
allowed,  the  corn  crop  in  many  of  the  Southern  States  does  not  pay  a 
living  wage  or  a  fair  rent  value  for  the  land. 

There  is  abundant  proof  that  large  and  profitable  crops  of  com  can 
be  produced  in  the  South  by  the  use  of  the  best  seed  and  improved 
methods.  The  planting  of  low-grade  seed  in  a  shallow  and  impover- 
ished seed  bed  is  responsible  in  the  main  for  deficient  yields  and  qual- 
ity.   However,  to  secure  the  best  results  other  reforms  must  be  made, 
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such  as  better  drainage,  an  adjustment  of  distances  between  the  rows 
and  the  stalks  in  the  rows  to  meet  the  requirements  of  soil  and  climate, 
intensive  cultivation  of  the  crop,  the  use  of  cowpeas  in  the  com,  and 
the  following  of  the  corn  with  a  winter  cover  crop. 

The  Farmers'  Cooperative  Demonstration  Work  includes  instruc- 
tion along  all  of  these  lines,  and  the  results  have  been  most  encourag- 
ing. Our  investigations  show  that  not  even  1  per  cent  of  the  lands  in 
the  South  planted  to  corn  are  plowed  deeply  enough  at  breaking,  that 
they  have  not  sufficient  luunus,  and  that  they  are  not  given  the  proper 
tillage  to  make  the  l)est  crop.  Seed  is  so  generally  defective  that  only 
about  one-third  of  so-called  good  st^ed  is  suitable  for  planting  if  maxi- 
mum yields  are  expected.  Along  these  practical  lines  we  are  conduct- 
ing cooperative  demonstrations  with  the  object  of  increasing  the  com 
crop  in  the  South  Atlantic  and  Gulf  States  at  least  threefold  per  acre 
without  additional  cost.  A  system  of  seed  selection  for  improving  the 
quality  and  increasing  the  yield  and  methods  of  storage  for  the  pres- 
ervation of  vitality  are  outlined,  detailed  instructions  being  given  on 

application. 

Selection  of  Seed  Com. 

The  object  of  the  average  fanner  in  planting  com  is  to  secure  .the 
largest  crop  of  good  corn  ])ossible  under  the  <;onditions.  The  selec- 
tion of  the  seed  is  very  important. 

For  the  best  results  corn  should  l)e  selected  in  the  field.  The 
Japanese  select  their  rice  seed  before  the  harvest.* 

The  model  ear  of  corn  is  only  a  small  part  of  the  problem.  The 
stalk,  the  leaf,  the  root  habits,  the  husk,  and  the  environment  of  the 
plant  from  which  the  ear  is  taken  musf  be  considered.  Most  of  the 
S()uth(»rn  States  are  subject  to  a  shorter  or  longer  drought  during  the 
period  of  growth  of  the  corn  crop,  and  the  crop  will  depend  largely 
upon  the  drought -resisting  habits  of  leaf  and  roots.  Some  varie- 
ti(»s  of  corn  which  arc  model  in  (»ar  have  so  open  a  husk  that  the 
weevils  destroy  nuich  of  it  while  in  the  field.  Again  the  ear  in  the 
crib  does  not  tell  how  many  weak  or  bastard  stalks  grew  in  the 

vicinity. 

*  * 

COWPEAS  AND   OTHER  SOIL-RENOVATINO  CBOP8. 

As  just  stated,  corn  recpiires  a  strong,  well-tilled  soil,  and  upon  thin 
land,  deteriorated  by  bad  management,  the  yield  soon  drops  below  a 
rennuierative  average.  Such  lands  will,  however,  profitably  produce 
other  crops  of  givat  value  for  the  sustenance  of  farm  stock,  and, 
in  addition,  th(»  growing  of  th(»se  crops  will  provide  an  excellent 
means  of  soil  renovation.  T^ands  that  are  now  producing  10  bushels 
of  corn  per  acre  will  with  nnich  less  labor  produce  \\  tons  of  cowpea 
hay  per  acre,  equal  in  nutritive  value  to  81  bushels  of  com,  or  they 
will  yield  1}  tons  of  peanut  hay  })er  acre,  equal  in  hntritive  value  to 

319 


-.  »v. 


17 

23f  bushels  of  corn,  and  in  addition  a  peanut  crop  of  25  bushels  per 
acre  may  be  secured. 

On  rich  lands  that  under  good  culture  will  produce  40  or  niore 
bushels  of  corn  per  acre  satisfactory  results  can  be  secured  by  plant- 
ing cowpeas  between  the  rows  of  corn.  Even  rich  bottom  lands  rated 
to  yield  40  bushels  of  com  per  acre  if  sown  to  alfalfa  frequently  pro- 
duce 5  tons  of  hay  per  acre  in  a  season,  equal  in  feeding  value  to  105^ 
bushels  of  corn.  In  addition,  such  crops  as  cowpeas,  peanuts,  and 
alfalfa  rapidly  enrich  the  soil  and  leave  it  in  excellent  mechanical 
condition  for  the  ensuing  year. 

Generally  speaking,  poor  hill  lands  should  not  be  used  for  com 
culture  unless  they  are  placed  under  a  thorough  system  of  renovation, 
or  unless  fertilization  with  stable  manure  or  compost  is  practiced  to 
a  high  degree. 

SEED  FABMS. 

The  good-seed  problem  has  been  a  most  difficult  one  to  solve  in  the 
South.  Verj'  few  farmers  have  paid  any  attention  to  planting  pure 
seed  or  keeping  it  pure  when  planted,  and  still  fewer  have  tried  to 
improve  their  seed  by  selection.  Not  one  farm  in  one  hundred  in  the 
South  lias  proper  storage  for  good  seed.  Through  field  agents  promi- 
nent farmers  in  every  county  have  been  induced  to  establish  seed 
farms,  where  the  cultivation  of  the  crop  and  the  selection  and  storing 
of  the  seed  are  supervised  by  agents  of  this  cooperative  demonstra- 
tion work  under  an  agreement  that  the  seed  produced  shall  be  dis- 
tributed to  the  farmers  at  a  moderate  price.  The  best  seeds  for  a 
given  section  are  observed  and  a  general  interest  is  aroused  among 
the  farmers  to  plant  a  separate  seed  patch  on  every  farm  and  carefully 
select  for  improvement. 

PRACTICAL  EESTTLTS  ACCOHFUSHED. 

The  field  operations  in  connection  with  the  Farmers'  Cooperative 

Demonstration  Work  extend  over  such  a  vast  territory  that  it  is 

difficult  to  state  results  in  a  concrete  way.    The  following  statements 

give  the  more  important  items  in  condensed  form : 

Amount  available  from  Congressional  appropriations  for  year  1907-8.  $77,739.80 

General  Education  Board,  contribution  « 09,000.00 

Slater  fund  « 1, 000. 00 

Voluntary  local  contributions  (estimated)* 20,000.00 

167, 789. 80 

^  The  responsibility  for  handling  these  funds  remains  in  the  hands  of  the  con- 
tributors, acting  under  the  advice  of  the  agent  in  charge. 

*  Many  counties  ask  for  more  demonstration  farms  and  more  improved  seed 
than  the  Department  of  Agriculture  can  furnish  on  account  of  lack  of  funds. 
Some  of  these  pledge  the  money  necessary  to  thus  supplement  the  work. 
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Agent  in   charge 1 

General   assistant  agents 2 

Field  agents 143 

States  partially  or  wholly  worked 10 

Public  meetings  held  annually 2,750 

Circulars  distributed  annually 200,000 

Number  of  demonstration  farms,  l$K)7-«,  of  which  exact  records  are 

kept  in  central  office '       12,000 

Number  of  c<)Oi)erating  farmers,  llK)7-8 20,000 

Number  of  farmers  visiting  the  demonstration  farms  annually  (con- 
servatively estimated) 36O,0J>0 

Great  interest  is  everywhei'e  manifested  in  better  preparation  of 
the  soil,  in  planting  selected  seed,  and  in  general  betterment. 

Thousands  of  prize  contests  have  been  started  in  cotton  and  com 
production  among  farmers  and  also  among  boys  on  the  farm. 

Thousands  of  letters  bearing  testimony  to  the  value  of  the  work 
have  been  received,  but  it  is  impossible  to  present  any  extended  digest 
of  these  within  the  limits  of  a  Farmei's'  Bulletin. 

The  following  extracts  from  letters  received  show  the  peoples 
estimate  of  the  value  of  this  demonstration  work: 

Marshall,  Tex.,  October  10,  1901, 
We,  the  undersigned  committee  for  Harrison  County,  Tex.,  make  the  following 
preliminary  re|K>rt  on  the  Farmers'  (V>oi)i»ratlve  Demonstration  Work  done  the 
past  season  in  this  county. 

On  account  of  the  ravages  of  the  boll  weevil,  Harrison  County,  Tex^  was 
threatened  with  a  disaster  in  the  loss  of  the  cotton  crop  that  would  affect  every 
material  interest  in  the  county.  The  loss  of  money  was  not  the  sole  considera- 
tion. Our  tenants  and  farm  laborers  would  to  a  large  extent  leave  the  county, 
and  it  would  thus  i)ermanentiy  injure  our  C(mmion wealth.  lu  this  emergency 
we  appealed  to  the  United  States  l)ei)artment  of  Agriculture  through  yon  for 
advice  and  aid.  You  came  to  our  county  and  organized  the  work  In  Ftebniary, 
11K)7,  under  an  arrangement  by  which  the  Department  of  Agriculture  would 
funiish  superintendence  and  the  p(»ople  of  this  county  would  raise  enough  funds 
to  buy  ijnprove<l  seed  for  the  dt»monstration  farms.  The  citizens  of  the  county 
promptly  raistnl  and  deposited  in  l)ank  $1,(XK)  and  later  contributed  $700  more, 
making  a  total  of  $l,7tK)  invested  in  l)etter  see<l.  AH  agreements  between  the 
Department  of  Agriculture  and  the  i)eople  were  promptly  and  satisfactorily 
carrinl  out.  Almost  without  exception  this  was  the  worst  season  this  section 
has  ever  known  for  producing  cotton,  but  without  reservation  we  wish  to  make 
the  following  statements: 

(1)  Th(»  results  of  the*  demonstration  work  have  l)een  In  the  highest  degree 
siitisfactory  to  our  people,  and  they  regard  this  movement  as  one  of  the  greatest 
ever  made  for  the  upbuilding  of  our  section. 

(2)  Onr  iKM)ple  are  unanimous  in  asking  for  its  continuance  and  would  regard 
the  discontinuance  of  the  work  as  an  untold  disiister. 

(.'{)  Among  tlu^  many  g<HKl  things  accomplished  we  enumerate  the  following: 
(a)   It  establishe<l  over  .W)  demonstration  farms,  scattered  or&c  the  entire 

countj'. 

{b)   It  taught  l)etter  culture  nnd  intnKluced  better  seed.    These  two  Items 

alone  were  worth  more  than  $100,00<J  this  year  to  our  county  in  actual  cash,  to 
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say  nothing  of  future  benefits.    The  improvement  was  so  apparent  that  the 
observing  traveler  on  the  highways  could  picic  out  every  demonstration  field. 

(c)  This  demonstration  work  saved  a  stampede  of  tenant  farmers  and  labor- 
ers from  the  farms. 

(d)  It  gave  confidence  to  the  merchants  and  bankers  that  a  crop  would  be 
made,  and  thus  promoted  credit. 

(r)  It  demonstrated  to  the  farmers  that  a  crop  of  cottcm  could  be  made 
under  extremely  adverse  condition  of  weather  and  insect  pests,  and  they  enter 
u\Hm  jinother  yrtir  with  perfect  confidence. 

(Jreat  credit  for  the  success  of  this  year's  work  is  due  to  the  excellent  super- 
vision of  W.  F.  Proctor,  State  agent  for  Texas,  and  to  the  untiring  energy  of 
T.  O.  Plunkett,  local  agent. 

JNO.  H.  Pope.  M.  Scully. 

W.    T.    TWYMON.       H.  B.  MCWILLIAMS. 

P.  G.  Whaley.       W.  L.  Martin. 

The  above  committeemen  are  well  known  to  me  and  are  among  the  most  sub- 
stantial and  reliable  citizens  of  Harrison  County,  Tex.,  and  I  also  personally 
indorse*  the  statements  made. 

H.  S.  Lyttleton, 
County  Judge,  Harrison  County,  Tex, 


Palestine,  Tex.,  January  J,  1908. 

Dear  Sir  :  We,  the  undersigned  citizens  of  Anderson  Coimty,  Tex.,  desire  to 
acquaint  you  with  the  character  of  the  work  done  in  this  county  since  last 
March  through  the  department  known  as  the  Farmers*  CJooperatlve  Demonstra- 
tion Work,  and  to  call  your  attention  to  some  of  the  beneficial  results  accom- 
plished. 

The  work  of  the  Department  in  this  county  was  done  on  a  comparatively 
small  scale.  The  enteri>rlsing  board  of  trade  of  the  city  of  Palestine  contributed 
1000  to  this  work,  which  constituted  the  sum  of  local  su[)port  the  work  has  had 
in  the  way  of  money  contributed.  But,  notwithstanding  this,  the  result  of  the 
work  accomplished  has  been  most  gratifying  In  many  ways. 

Two  hnndred  demonstration  farms  have  been  established ;  improved  seed  has 
t>e(Mi  used:  improved  methods  of  cultivation  have  been  employed,  and  a  fine 
showing  has  been  made.  Outside  of  these  demonstration  farms  a  conservative 
estimate  places  the  average  yield  of  cotton  i)er  acre  at  about  300  pounds  of  seed 
cotton,  or  about  1  bale  to  0  acres.  The  record  made  by  the  demonstration  farms 
is  008  pounds  of  seed  cotton  i)er  acre  as  an  average.  The  yield  of  com  per  acre 
outside  of  the  demonstration  farms  is  certainly  not  greater  than  15  bushels 
I)er  acre.  The  demonstration  farms  show  an  average  yield  of  28^  bushels  per 
acre.<» 

This  good  showing  on  the  cotton  is  still  further  augmented  by  the  fiict  that 
while  it  formerly  took  about  1,700  pounds  of  seed  cotton  to  make  a  bale,  the 
improved  seed  used  on  the  demonstration  farms  produces  a  bale  with  1,400 
pounds  of  seed  cotton. 

These  manifest  results  of  the  work  are  proving  very  stimulating  to  the  fann- 
ing interests,  and  the  advantages  of  the  work  of  this  first  season  are  simply 
incalculable.    We  believe  that  one  of  the  certain  results  is  a  general  awaken- 


«  The  yields  of  cotton  and  com  given  are  unusually  low  because  of  the  exces; 
sive  rainfall. 
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iiig  of  the  farmers  of  this  c'ount.v  to  the  need  of  better  seeds  and  np-to-date 
methods  of  farming. 

It  mnst  be  remembereil  that  the  showing  that  has  been  made  this  last  year 
lias  been  made  under  the  most  adverse  circumstances  Imaginable.  Adverse 
crop  conditions  have  existed  from  the  very  beginning  of  the  work. 

We  earnestly  petition  that  the  good  worli  be  continued  in  this  county  on  jnst 
a^  large  a  scale  as  ix)8sible,  and  we  pledge  the  same  our  hearty  cooperation  and 
eiicouragement.     ♦     ♦     * 


John  K.  Heabne, 
PrcHiihtit,  Board  of  Trade,  and 
rrcsidcnt,  ftayaU  NatiofMl  Bank, 
K.  li.  Clariuge, 
President t  Texan  I) iv,,, Southern 

Corn  Association, 
Y,  L.  Jones, 

Merehant. 

H.   HORWITZ, 

Merchant. 


H.  W.  Watts, 
Ew-Sheriff,  Anderson  Counlv- 
I)oN  M.  Babrett, 
Ex-Tax  OoUectorf  Ander/ion  County. 
S.  M.  Paul, 

Farmer, 
J.  J.  Stbickland, 

Representative, 
Thirtieth  Legislature, 


Denison  Board  of  Trade. 

Dcnison^  Tem.^  January  2,  190S, 

Dear  Sir  :  Kef  erring  to  your  esteemed  favor  of  recent  date,  beg  to  say  tliat  we 
jrreatly  ai)preciate  your  interest  and  cooiKjratlon  in  our  efforts  for  agricnltuml 
advancement,  and  we  expect  great  good  to  result  from  the  work  planned  next 
year.  The  work  of  the  past  year  has  served  to  thoroughly  arouse  our  people  to 
an  nn<lerstanding  of  the  great  work  that  your  Department  is  doing  in  the  inter- 
est of  agricultural  advancement. 

Your  work  in  this  community  during  the  past  year  has  been  of  inestimable 
value  to  our  people.  There  has  been  a  wonderful  awalcening  of  interest  among 
our  farmers,  who  are  now  on  the  alert  for  new  ideas  and  progressive  methods. 
There  was  a  Time,  perhaps,  when  fa'rmers  regarded  the  worlt  of  the  Department 
of  Agriculture  as  empty  theory  and  spumed  the  advice  of  what  th^  pleased  to 
term  "  book  farmers,"  but  they  now  realize  the  science  of  agriculture  and  tlie 
wonderful  possibilities  for  improvement  and  for  Increasing  their  earning  ca- 
pacity. Such  an  awakening  is  manifest  on  everj'  hand  in  the  vicinity  of  Deni- 
son, where  wonderful  progress  has  been  made  during  the  past  year.  I  feel 
sjife  in  the  assertion  that  there  has  been  more  scientific  and  methodical  work  on 
the  farms  about  Denison  during  1907  than  ever  before.  •  ♦  •  This  is  evi- 
dence of  real  prosi»erity — prosperity  so  firmly  established  that  our  little  city 
and  the  surrounding  country  hardly  realized  the  exist^ice  of  the  financial 
flurry  which  so  upset  conditions  throughout  thp  country. 

We  regard  the  w(»rk  in  the  interest  of  agricnltuml  advancement  as  l>eing 
th(>  most  productive  effort  of  this  organization,  and  we  feel  deeply  indebted  to 
you  for  cooperation,  which  has  made  our  work  much  more  effeetlTe  than  it 
could  have  been  otherwise.  We  fi'el  that  the  object  lessons  provided  by  yon 
liist  year  were  very  cfl^H'tivc,  and  the  establishment  of  tlie  90  demonstration 
and  c(>o])erative  farms  planned  for  the  next  year  Insures  eveQ  greater  progresB. 
Two  of  the  farmers  who  operateil  demonstration  plats  the  past  year  under  the 
able  diriH'tion  of  Mr.  J.  L.  Qnicksall  imve  sold  all  their  Trinmph  aeed  thesr 
had  to  spare  at  $1  iht  bushel. 

We  are  esi)erially  anxious  to  encourage  tlie  com  growers  whom  we  have  sac- 
e(*(Hled  in  so  thoroughly  arousing  during  the  imst  year.    I  have  now  known  so 
311»  ■'     - 
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iiiiicli  interest  in  the  improvement  of  corn  as  is  in  evidence  here  at  this  time. 
*     *     *     We  are  anxions  to  render  any  ix)8sible  service  that  will  facilitate  your 
work  in  the  vicinity  of  Denison,  believing  that  your  continued  cooi^eration  wiU 
assist  us  in  making  this  the  greatest  agricultural  section  of  the  Southwest. 
Very  truly  yours,  T.   W.  Larkin, 

Secretary. 


Tayix)R,  La.,  JauHUvy  .7,  19(IH. 
Dear  Sir:  Some  four  years  ago  I  worketl  a  i)lat  of  land  by  your  cultural 
inethcKl,  which  gave  me  much  better  results  than  the  usual  methods  previously 
used.  I  have  been  following  the  same  instructions  in  part  for  the  last  three 
seasons,  and  find  this  method  gives  better  results,  espechilly  the  thorough  prei>- 
a  rat  ion  of  the  seed  bed  and  the  distance  between  rows  and  plants.  I  find  the 
crop  much  easier  worked  and  the  jield  better  in  quality,  as  well  as  quantity. 
I  also  have  trieil  to  help  a  good  thing  along  by  showing  your  instructions  and 
my  crop  to  others  and  by  having  my  tenants  work  l)y  same.  One  of  the  parties 
to  whom  I  read  the  instructions  and  showed  the  crop  asked  me  to  see  his  crop 
last  summer,  saying  he  had  worked  it  my  way  and  had  the  best  crop  he  ever 
raised  in  his  life.    I  think  he  had  a  fine  crop  for  the  season. 

Resr)ectfully,  VV.  (\  Wall. 


Clarendon,  Ark.,  December  20,  J 907. 
Dear  Sir:  I  took  ui»  your  plan  of  farming  in  llXKi  in  a  small  way  witli  good 
results;  in  fact,  was  so  well  pleased  with  it  that  I  planted  and  cultivated  some- 
thing like  400  acres  this  year.  I  followed  your  directions  in  preimration  and 
cultivation,  using  200  i)ounds  of  phosphate  i)er  acre.  While  we  had  the  wettest 
and  coldest  and  most  backward  spring  I  ever  knew,  causing  me  to  plant  the 
greater  i)art  of  my  crop  over  the  fourth  time  and  as  late  as  June  9  to  12,  then 
only  getting  about  half  a  stand  on  most  of  it,  and  after  tliat  date  only  had  rain 
enough  to  keep  the  plows  out  of  the  field  a  few  hours  until  picking  time,  I  am 
siUistied  with  the  result,  some  of  it  paying  me  as  high  as  $30  per  acre  net  rent, 
the  lowest  $6  per  acre,  averaging  about  $13  i>er  acre  net.  I  more  than  doubled 
ni3'  yield  of  corn.  I  exi)ect  to  go  at  it  more  extensively  next  year.  I  have  had 
my  plows  going  for  two  weeks,  preparing  cotton  land  for  1008. 
Very  respectfully, 

W.  S.  Jeffries. 


Stonewall,  La.,  December  IS,  J 907. 
Dear  Sir:  Having  si)ent  twentj'-flve  years  in  paying  for  cotton  lands  and  a 
cotton  gin  and  otherwise  getting  in  shai)e  to  grow  and  handle  cotton  to  advan- 
tage, we  have  studied  and  watched  with  deep  interest  every  movement  which 
was  calculated  to  relieve  us  from  the  ravages  of  the  boll  weevil,  and  now  we 
write  to  thank  you  and  Mr.  Cowden  (agent)  for  the  work  done  in  this  confi- 
inunity  in  the  w^ay  of  establishing  demonstration  farms  this  year.  We  feel-suire 
this  is  the  best  manner  to  reach  most  of  our  people,  who  have  grown . skeptical 
of  book  farming,  but  are  easily  convinced  by  a  practical  application  of  yoiir 
methods.  We  have  tried  your  plans  for  two  years  and  think  it  our  only  hope 
to  outwit  the  boll  weevil. 

Trusting  you  may  be  able  to  continue  your  work  in  our  parish  next  year. 
We  are,  with  regards,  yours  truly, 

J.  M.  &  M.  (J.  Nelson. 
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The  Businkkh  Mkn'8  Leaoue  of  Helena,  Ark., 

Hclen<i,  Ark,,  January  11,  tiWS. 

Dear  Sir  :  Our  leajjiio  has  on  foot  a  movemeut  to  increase  the  production  \)er 
acre  of  cotton  and  com  in  tliis  section. 

Two  years  ago  an  exi)eriinent  was  condncted  under  the  immediate  care  (»f 
Messrs.  E.  I).  Pillow  and  H.  G.  Stepliens,  one  of  your  representatives  haviug 
a  general  8ni>ervision  of  the  experiment.  Xo  fertilizer  was  used,  but  the  cul- 
tural methods  adoptwl  proved  wonderfully  beneticial  and  a  large  yield  of  cotton 
resulted.  During  the  season  just  i)ast,  Mr.  Stephens  conducted  an  experiment 
upon  his  own  behalf,  using  nitrate  of  soda  as  a  fertilizer  for  cotton  and  cotton- 
s(hhI  meal  for  corn.  He  has  made  us  a  rer)ort  which  we  will  publish,  and  that, 
together  with  a  letter  from  Mr.  E.  D.  Pillow,  will  be  mailed  by  us  to  about 
1,0()0  farmers  in  this  section.  *  ♦  *  We  would  also  ask  your  cooi>eration 
in  this  matter  and  would  like  to  know  if  it  would  be  i)ossible  to  secure  the 
services  of  a  representative  of  the  Agricultural  Deimrtment  to  make  a  tour 
of  inspe<?tion  at  short  intervals  for  the  purpose  of  aiding  these  farmers  by  way 
of  instruction  and  general  information.  The  experiment  would  be  more  apt 
to  prove  profitable  if  some  one  would  make  the  rounds  and  let  it  be  known  in 
advance  that  an  insi»ection  would  be  made. 

Kindly  write  us  fully  ui>on  this  subjecrt  and  tell  us  to  what  extent  and  in 
what  manner  yon  can  aid  us  in  this  movement. 

Yours  truly,  E.  C.  Hoknob. 

CONCLUSION. 

It  has  been  proved  by  our  cooperative  demonstration  work  that  by 
following  the  instructions  of  the  Bureau  of  Plant  Industry  a  good 
crop  of  cotton  can  he  raised  in  the  worst-infested  boll-weevil  districts 
and  despite  the  ravages  of  this  pest.  It  is  possible  that  the  future 
may  discover  some  Ix^tter  method  of  meeting  the  boll-weevil  problems, 
but  experience  has  shown  that  tlie  method  outlined  is  the  only  safe 
one  at  present.  The  boll  weevil  has  now  covered  a  large  portion  of 
Texas,  Louisiana,  Arkansas,  Oklahoma,  and  several  counties  in  Miss- 
issippi. It  is  annually  invading  new  territory  with  a  column  600 
miles  long  and  in  numbers  sufficient  to  cover  every  stalk  of  cotton  to 
a  width  of  30  miles.  A  cotton  crop  can  be  produced  despite  the  boll 
weevil,  and  the  sooner  American  farmers  face  the  situation  the  better 
■'    '  11  U*>  "-»;  all  concerned.     To  demonstrate  the  truth  of  this  theory 

ft 

'^     M..     ji^ject    of   the    Farmers'   Cooperative  Demonstration   Work. 

.     .1.    ■of'.'-ninor  i)ages  have  been  mentioned  only  some  of  the  lines 

..    ,      ..       hinh  have  been  undertaken  for  rural  uplifting. 

- vopedod  our  exi>ectations,  and  the  farmers  have 

;it  Aiully  and  have  cooperated  to  the  best  of  their 

•'•  •'>T-tj»Ving.    It  is  along  such  lines  as  these  that  great 

•     •••  '    vvl  and  vphi^hle  refonns  wrought  for  the  bet- 

-   ••    •  •'  '^^^^   »»'T  '"T^r    ii#    ^^'^•^l^ms  of  the  farm. 


FARMERS'  BULLETINS. 


The  following  is  a  list,  by  number,  of  the  Farmers*  Bulletins  available  for  distri- 
bution. The  bulletins  entitled  **  Experiment  Station  Work"  give  in  brief  the  results 
of  experiments  performed  by  the  State  experiment  stations.  Titles  of  other  bulletins 
are  self-explanatory.  Bulletins  in  this  list  will  be  sent  free  to  any  address  in  the 
United  States  on  application  to  a  Senator,  Representative,  or  Delegate  in  Congress, 
or  to  the  Secretary  of  Agriculture,  Washington,  D.  C.  Numbers  omitted  have  been 
disi'ontinued,  being  superseded  by  later  bifiletins. 
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91. 

92. 

93. 

95. 

97. 
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99. 
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103. 
104. 
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107. 
108. 
110. 
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112. 
113. 
114. 
116. 
118. 
119. 
120. 


The  Feeding  of  Farm  Animals.    Pp.  40. 

Hog  Cholera  and  Swine  Plague.    Pp.  16. 

Peanuts:  Culture  and  Uses.    Pp.  24. 

Flax  for  Seed  and  Fiber.    Pp.  16. 

Weeds:  And  How  to  Kill  Them.    Pp.  30. 

Souring  and  Other  Changes  in  Milk.    Pp.  22. 

Grape  lL)i.*«eases  on  the  Pacific  Coast.    Pp.  15. 

Silos  and  Silage.     Pp.  30. 

Peach  Growing  for  Market.    Pp.  24. 

Meats:  Composition  and  Cooking.    Pp.  31. 

Potato  Culture.    Pp.  24. 

Cotton  Seed  and  Its  Products.    Pp.  16. 

Facts  alxHit  Milk.    Pp.  32. 

Commercial  Fertilizers.    Pp.  88. 

Insects  Affecting  the  Cotton  Plant.    Pp.  32. 

The  Manurinjf  of  Cotton.    Pp.  16. 

Standard  Varieties  of  Chickens.    Pp.  48. 

The  Sugar  Beet.    Pp.  48. 

Some  Common  Birds.    Pp.  48. 

The  Dairy  Herd.    Pp.  30. 

Kxperiment  Station  Work— I.    Pp.  30. 

The  Soy  Bean  as  a  Forage  Crop.    Pp.  24. 

Hee  Keeping.     Pp.  48. 

Metho<1s  of  Curing  Tobacco.    Pp.  24. 

Asparagus  Culture.    Pp.  40. 

Marketing  Farm  Produce.    Pp.  31. 

('are  of  Milk  on  the  Farm.    Pp.  40. 

Ducks  and  Geese.    Pp.  55. 

Kxperiracnt  Station  Work— II.    Pp.  32. 

Meadows  and  Pastures.    Pp.  30. 

Experiment  Station  Work — III.    Pp.  32. 

Essentials  in  Beef  Production.    Pp.  24. 

Cattle  Ranges  of  the  Southwest.    Pp.  32. 

Experiment  Station  Work— IV.    Pp.  32. 

Milk  as  Food.     Pp.  39. 

The  Liming  of  Soil.s.    Pp.  24. 

Experiment  Station  Work— V.    Pp.  32. 

Experiment  Staticm  Work— VI.    Pp.  27. 

The  Peach  Twig-Borer.    Pp.  16. 

Corn  Culture  in  the  South.    Pp.  24. 

The  Culture  of  Tobacco.    Pp.  22. 

Tobacco  Soils.    Pp.  23. 

Experiment  Statl(m  Work— VII.    Pp.  32. 

Fish  as  Food.     Pp.  32. 

Thirty  Poisonous  Plants.    Pp.  32. 

Experiment  Station  Work— VlII.    l*p.  82. 

Alkali  Lands.    Pp.  23. 

Potato  Diseases  and  Treatment.    Pp.  15. 

Experiment  Station  Work— IX.    Pp.  30. 

Sugar  as  Food.    Pp.  31. 

Good  Roads  for  Farmers.    Pp.  46. 

Experiment  Station  Work— X.    Pp.  32. 

Suggestions  to  Southern  Farmers.    Pp.  48. 

Inse<*t  Enemies  of  Shade  Trees.    Pp.  30. 

Hog  Raising  in  the  South.    Pp.  40. 

Millets.     Pp.  30. 

Southern  Forage  Plants.    Pp.  48. 

Experiment  Station  Work— XI.    Pp.30. 

Notes  on  Frost.    Pp.  24. 

Experiment  Station  Work— XII.    Pp.  32. 

Breeds  of  Dairv  Cattle.    Pp.  48. 

Experiment  Station  Work— XIII.    Pp.  82. 

Saltbushe.s.     Pp.  20. 

Rice  Culture  in  the  United  States.    Pp.  28. 

Farmers'  Interest  in  Good  Seed.    Pp.  24. 

Bread  and  Bread  Making.    Pp.  40. 

The  Apple  and  How  to  Grow  It.    Pp.  32. 

Experiment  Station  Work- XIV.    Pp.  28. 

Irrigation  in  Fruit  Growing.    Pp.  48. 

Grape  Growing  in  the  South.    Pp.  32. 

Experiment  Station  Work— XV.    Pp.  30. 

Insects  Affecting  Tobacco.    Pp.  32. 


121.  Beans,  Peas,  and  Other  Legumes  as  Food. 

Pp.88. 
1*22.  Experiment  Station  Work— XVI.    Pp.  82. 

124.  Experiment  Station  Work— XVII.    Pp.  82. 

125.  Protection  of  Food  Products  from  Injurious 

Temperatures.    Pp.  24. 
1*26.  Practical  Suggestions  for  Farm  Buildings. 

Pp.48. 
127.  Important  Insecticides.    Pp.  46. 
1*28.  Eggs  and  Their  Uses  as  Food.    Pp.  40. 
129.  Sweet  Potatoes.    Pp.  40. 

131.  Household  Tests  for  Detection  of  Oleomar- 

garine and  Renovated  Butter.    Pp.  10. 

132.  Insect  Enemies  of  Growing  Wheat.    Pp.  88. 

133.  Experiment  Station  Work— XVIII.    Pp.  82. 

134.  Tree  Planting  in  Rural  School  Grounds.    Pp» 

32. 

135.  Sorghum  Sirup  Manufacture.    Pp.  40. 
187.  The  Angora  Goat.    Pp.  48. 

138.  Irrigation  in  Field  and  Garden.    Pp.  40. 

139.  Emmer:  A  Grain  for  the  Semiarid  Regions. 

Pp.  16. 

140.  Pineapple  Growing.    Pp.  48. 

142.  Principles  of  Nutrition  and  Nutritive  Value 
of  Food.    Pp.  48. 

144.  Experiment  Station  Work— XIX.    Pp.  82. 
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work  of  the  stations  must  not  be  depended  ui)on  to  produce  "  rules  for  farming." 
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FISH  FERTILIZER.«» 

Dried  and  gi'ound  fish  or  fish  guano  is  a  vahiable  fertilizer  fur- 
nishin<r  nitrogen  and  phosphoric  acid,  which  finds  quite  extensive 
use  in  this  and  other  countries  where  the  material  is  available.  The 
use  of  fish  as  a  fertilizer  in  this  country  dates  from  the  time  of  the 
earliest  settlement  at  Plymouth,  for  it  is  reported  that  Squanto.  an 
Indian,  tauglit  the  Plymouth  colonists  to  put  a  menhaden  under  each 
liill  of  corn  at  the  time  of  planting  to  increase  the  yield.  Untreated 
fish  and  fish  waste  have  been  used  to  a  considerable  extent  as  a  fer- 
tilizer eitlier  directly  or  in  composts  with  other  materials  ever  since 
that  time  in  regions  where  such  materials  are  abundant  and  easily 
obtained. 

Tlie  fisli  fertilizer  or  fish  guano  now  commonly  in  use,  however, 
is  a  numufactured  product  derived  from  two  main  sources — (1)  the 
refuse  from  fish  packing  and  canning  establishments,  and  (2)  the 
j)omace  from  the  extraction  of  oil  from  inedible  fish.  By  far  the 
larger  proportion  of  the  fish  fertilizer  produced  in  the  United  States 
is  j)rci)ared  from  the  menhaden,  which  is  taken  in  immense  numbers, 
especially  along  the  Atlantic  coast.  According  to  a  report  of  the 
l\  S.  Bureau  of  Fisheries,  over  85,000  tons  of  fish  fertilizer,  valued 
at  more  than  $1,500,000,  was  made  from  menhaden  in  the  United 
States  in  1908,  and  about  20,000  tons,  valued  at  $200,000,  from 
miscellaneous  fish  products.  Catches  of  from  800,000,000  to  1,000,- 
000,000  menhaden,  weighing  in  the  aggregate  from  250,000  to  400,000 
tons,  during  a  single  season  on  the  North  Atlantic  coast,  have  been 
reported. 

«  A  progress  record  of  exi)erlmental  inquiries,  puhHshed  without  assumption 
of  responsibility  by  tlie  Department  for  the  correctness  of  the  facts  and  con- 
rhisions  reported  by  the  stations. 

*  Compiled  from  Connecticut  State  Sta.  Rpts.  1897,  p.  257;  1900,  p.  95; 
1II07-8,  pt.  1,  p.  44;  Maine  Sta.  Bui.  88;  New  Jersey  Stas.  Rpt  1901,  p.  137; 
North  Carolina  Sta.  Bui.  190;  Washington  Sta.  Bui.  44;  U.  S.  Fish  Com.  Rpt 
1tK)2,  p.  253;  Rei)ort  of  the  Commissioners  on  Fisheries  and  Game  upon  the 
I  hi  mage  Caused  to  the  Fisheries  of  Massachusetts  by  Dogfish  during  the  Tear 
11K>5  (Boston,  1906,  p.  61);  Canada  Expt.  Farms  Rpts.  1906,  p.  158;  Amer. 
Fert.,  19  (1903),  No.  6,  p.  7;  Ann.  Scl.  Agron.,  3.  ser.,  1  (1906),  I,  No.  2,  p.  166. 
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The  product  prepared  from  the  menhaden  is  especially  rich  in 
fertilizing  constituents,  containing  from  7  to  8  per  cent  of  nitrogen 
and  C  to  8  per  cent  of  phosphoric  acid.  The  oil  is  removed  from 
the  nienliaden  and  the  material  is  prepared  for  use  as  a  fertilizer  by 
cooking  in  water  in  tanks  heated  with  steam  coils.  This  is  the  so- 
called  process  of  tanking  and  is  employed  to  remove  the  oil,  which  is 
a  valuable  commercial  product,  but  interferes  materially  with  the 
availability  of  the  fertilizing  c(mstituents  of  the  fish  if  not  removed. 
The  steaming  also  has  a  direct  effect  in  increasing  the  availability 
of  the  phosi)horic  acid  as  well  as  the  nitrogen  of  the  fish.  The  boil- 
ing is  continued  until  the  oil  rises  to  the  surface  and  can  be  drawn 
off  with  the  water,  from  which  it  is  afterwards  separated.  The  resi- 
due in  the  tanks  is  pressed  in  hydraulic  presses,  dried,  and  ground. 
Tn  some  cases  the  material  is  subjected  after  the  first  pressing  to 
steam  under  pressure  and  to  treatment  with  5  per  cent  sulphuric 
acid  to  render  the  fertilizing  constituents,  particularly  the  phosphoric 
acid,  more  available. 

The  dry  ground  fish,  or  fish  guano,  obtained  by  this  process  is  used 
to  some  extent  directly  as  a  fertilizer,  but  is  usually  mixed  with  other 
fertilizing  nuitei'ials  ([)otash  and  phosphates)  to  make  a  better  bal- 
anced complete  fertilizer.  The  availability  of  the  nitrogen  in  fish 
fertilizer  prepared  in  this  Avay  is  nearly  as  great  as  that  of  dried 
blood  and  tankage,  which  are  considered  among  the  best  of  the  or- 
ganic sources  of  nitrogen  in  fertilizers.**  The  phosphoric  acid  is  also 
frecjuently  more  available  than  that  in  other  organic  matter. 

Fertilizer  prepared  from  fish  waste  from  packing  and  canning  es- 
tablishments is  i^iore  variable  in  its  nitrogen  content  than  that  pre- 
pared from  menhaden,  owing  to  varying  water  content  and  propor- 
tion of  bone,  skin,  and  flesh  in  such  waste.  It  is  likely  to  be  poorer 
in  nitrogen  and  relatively  richer  in  phosphoric  acid  than  the  men- 
haden [)roduct.  According  to  Voorhees,  the  nitrogen  in  untreated 
fish  scrap  varies  from  12..*)  to  8  per  cent  and  the  phosphoric  acid  from 
2  to  (»  per  cent,  and  these  fertilizing  constituents  are  much  less  avail- 
able than  in  the  tanked,  dried,  aiul  finely  ground  material. 

A  larg(»  part  of  the  fish  offal  accumulating  at. canneries  and  fish- 
packing  establishments,  particularly  in  the  Columbia  River  region 
and  in  Alaska,  which  might  be  profitably  used,  is  now  wasted,  but 
steps  are  being  taken  to  establish  fertilizer  factories  for  the  utiliza- 
tion of  this  material  in  these  regions.  In  regions  where  it  can  be 
readily  obtained  from  fishermen,  fish  scrap  and  waste  are  frequently 
used  without  preparation  of  any  kind.  Various  methods  of  compost- 
ing and  other  simple  processes  of  treating  fish  for  use  as  a  fertilizer 
have  been  used  with  more  or  less  success  on  a  small  scale. 
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A  report  of  the  IT.  S.  Bureau  of  Fisheries  describes  a  method  of 
composting  as  follows: 

A  c-ouvenlent  process  of  couvertiiig  a  small  qiiautitj'  of  refuse  from  dressing 
fish  Into  fertilizer  Is  to  store  it  in  a  rei*ei>taele  made  in  the  ground.  This  should 
be  abont  5  or  C  feet  deep,  with  the  area  dei>endlng  on  the  amount  of  refuse,  but 
usually  about  0  feet  s<iuare.  It  should  be  dry,  and  if  the  soil  is  sandy  some 
i-lay  should  be  spread  at  the  bottom.  First  is  placed  a  layer  of  wood  aslies  a 
few  inches  deep  and  then  an  equal  layer  of  fish  refuse  covered  by  a  sprinkling 
of  lime.  Then  follow  another  layer  of  ashes,  one  of  fish  refuse  sprinkled  with 
lime,  and  so  on  until  the  hole  is  full.  It  should  be  covered  with  earth  or  sod 
and  these  covered  with  weighted  boards  and  iiermitted  to  so  remain  for  several 
months.  The  fish  refuse  quickly  disintegrates  and  becomes  mixed  with  the 
ashes,  forming  an  excellent  fertilizer. 

It  should  be  borne  in  mind  in  preparing  such  composts  as  this 
that  the  use  of  caustic  alkaline  substance  such  as  wood  ashes  and  lime 
in  connection  with  easily  decomposable  organic  matter,  while  admir- 
ably suited  to  the  quick  reduction  of  the  material  to  a  fine  mechani- 
cal condition,  is  likely  to  result  in  the  loss  of  a  considerable  amount 
of  the  nitrogen,  which  is  the  most  valuable  fertilizing  constituent 
of  th<»  fish. 

Tn  the  purchase  of  untreated  fish  and  fish  offal  for  direct  use  as  a 
fertilizer  farmers  should  Ix*  ffuided  bv  the  amoimt  of  water  which  it 
contains.  Fresh  fish  and  wet  fish  offal  are  verv  variable  in  water 
content,  but  probably  contain  on  the  average  50  to  00  per  cent  of 
water,  with  correspondingly  lower  percentages  of  nitrogen  and  phos- 
])horic  acid  than  the  comparatively  dry  residue  from  oil  extraction. 
It  woidd  hardly  be  profitable  to  transport  such  watery  materials  any 
considerable  distance  unless  thev  could  be  obtained  at  a  verv  low 
j)rice.  Voorhees  states  that  if  material  of  this  kind  containing  i2.5 
per  cent  of  nitrogen  can  ^ye  obtained  at  $5  per  ton  it  can  be  profitably 
used  bv  farmers. 

Fish  and  fish  scrap  have  been  successfully  converted  into  fertilizer 
by  simply  drying  and  grinding.  In  this  case  it  has  been  recom- 
mended to  add  a  small  amount  of  sulphuric  acid  (5  per  cent)  or  muri- 
ate of  potash  to  check  offensive  fermentation  and  to  increase  the 
fertilizing  value  of  the  resulting  product.  In  Norway,  which  is  one 
of  the  largest  producers  of  fish  fertilizer  in  the  world,  a  common 
method  is  to  spread  the  fish  scrap  on  the  rocks  to  dry,  afterwards 
grinding  it  to  the  condition  of  a  coarse  meal.  The  Norwegian 
product  is  generally  distinguished  from  the  American  fish  fertilizer 
by  its  higher  percentage  of  phosphoric  acid  and  lower  percentage  of 
nitrogen. 

Recently  the  possibility  of  utilizing  the  dogfish,  which  is  proving 
so  injurious  to  the  fishery  interests  of  the  North  Atlantic  coast,  for 
the  manufacture  of  fertilizers,  has  been  receiving  considerable  atten> 
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tion,  especially  by  the  Coiiunissioners  of  Fisheries  and  Game  of 
Massachusetts  and  the  Department  of  Marine  and  Fisheries  of  Can- 
ada, and  factories,  notably  one  in  Xova  Scotia  and  two  others 
in  New  Brunswick,  have  been  established  for  this  purpose  under  the 
auspices  of  the  latter  department.  Analyses  by  F.  T.  Shutt,  of  the 
Canada  Experimental  Farms,  of  the  products  of  these  factories  show 
a  nitrogen  content  varying  from  7.59  to  9.41  per  cent  and  phosphoric 
acid  from  2.94  to  0.49  per  cent.  The  product  is  therefore  of  high 
value  as  regards  nitrogen  and  phosphoric-acid  contents.  The  samples 
examined,  however,  contained  a  very  high  percentage  of  oil  (22.81 
to  82.75  per  cent),  which  seriously  detracts  from  the  fertilizing  value 
of  the  product.  There  seems  to  be  no  insurmountable  difficulty  in 
the  way  of  converting  the  dogfish  into  a  high-grade  fertilizer  com- 
paring favorably  with  the  best  forms  of  fish  fertilizer,  provided  the 
dogfish  can  be  supplied  in  sufficient  amount  to  keep  the  factories 
running  on  an  economical  basis. 

The  foregoing  statements,  based  upon  a  large  amount  of  work  by 
various  experiment  stations,  make  it  plain  that  there  is  obtained  from 
fish  and  fish  waste  a  very  valuable  fertilizer,  furnishing  considerable 
percentages  of  both  nitrogen  and  phosphoric  acid,  the  former  in 
readily  available  form.  Fish  fertilizer  is  especially  valuable  as  a 
carrier  of  nitrogen  either  for  direct  use  or  in  the  preparation  of  mixed 
fertilizers.  It  should  alwavs  be  borne  in  mind  that  fish  is  deficient 
in  potash  and  that  in  ordi^r  to  make  a  complete,  well-balanced  fer- 
tilizer it  must  be  mixed  with  or  used  in  combination  with  potash 
salts,  and  it  is  also  imi)roved  by  being  reinforced  with  more  soluble 
forms  of  phosphoric  acid. 

The  following  formulas  are  given  by  F.  T.  Shutt,  of  the  Canada 
Experimental  Farms,  for  combining  fish  with  other  fertilizing  mate- 
rials to  make  complete  fertilizers  for  general  use: 

For  cereals  and  {rr.iss:  Poands. 

Dry  j^rouiul  tish 900 

Xitrnto  of  soda 100 

Superpliosphato. 300 

Muriate  of  i)otasli 60 

Application — 'MH)  to  SOO  pounds  per  acre. 
For  potatoes,  roots  gonorally,  and  clover: 

Dry  Ki'ound  tish 300 

Xitrato  of  soda 50 

Superphosphate . 400 

Muriate  of  potash 150 

A]>plication — 800  to  S(X»  iM)unds  per  acre. 

Dry  sjind  or  tine  loam  may  l)e  add(Hl  to  tlio  mlxcHl  fertUlzer  to  facilitate  dtfltri- 
bution.  Trolmlily  tlu>  best  ]>lan  of  ap])lication  is  to  brondeast  the  fertillier  on  the 
tliorouKlily  prei>ared  land  In  the  sprlnj:.  previous  to  seeding,  incorporating  with 
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the  soil  by  one  or  more  harrowiugs.    It  has  been  found  that  fish  refuse  gives  the 
best  returns  on  moderately  light,  warm,  moist  soils. 

Like  other  organic  manures,  fish  fertilizer  is  better  suited  to  long- 
season  crops  than  to  short-season,  early-maturing,  crops.  Favorable 
conditions  for  nitrification,  which  renders  the  nitrogen  available  to 
crops,  are  necessary  to  the  greatest  efficiency  of  the  fish  fertilizers,  as 
of  other  organic  nitrogenous  fertilizers. 

In  experiments  at  the  North  Carolina  Experiment  Station,  W.  A. 
Withers  found  that  while  the  rate  of  nitrification  varied  widely  with 
the  character  of  the  soil,  fish  fertilizer  in  certain  cases  nitrified  more 
rapidly  than  sulphate  of  ammonia,  dried  blood,  cotton-seed  meal,  and 
bone.  A  w  arm,  porous  soil  well  supplied  with  lime  is  especially  suited 
to  the  rapid  nitrification  of  such  manures  as  fish. 

EEGLAMATION  OF  SALT  MABSHES.^* 

The  New  Jersey  legislature  in  1902  passed  a  bill  providing,  in  a 
comprehensive  way.  for  the  locating  and  abolishing  of  mosquito- 
breeding  salt-marsh  areas,  placing  the  management  of  the  work  in 
the  hands  of  the  entomologist  of  the  New  Jersey  experiment  stations. 
It  was  urged  in  favor  of  tliis  bill  "  that  in  addition  to  the  direct 
advantage  to  the  State  of  the  eradication  of  the  mosquitoes,  the  in- 
direct returns  that  would  be  derived  from  the  drainage  necessary  in 
abolishing  the  mosquito-breeding  areas  would  in  a  few  years  exceed 
the  total  appropriations  asked  for.  This  argument  was  based  on  the 
assumption  that  the  water-logged  marsh  areas,  now  largely  waste 
lands,  would  then  grow  instead  grasses  of  commercial  value.  No 
definite  statement  could  be  made  as  to  the  area  likely  to  be  improved, 
nor  its  possible  increase  in  value." 

In  order  to  obtain  more  definite  information  as  to  the  benefits  re- 
sulting from  the  drainage  incidental  to  the  mosquito  extermination,  as 
well  as  the  possible  benefits  which  might  be  derived  from  more  thor- 
ough drainage,  the  executiA'^e  officer  in  charge  of  the  mosquito  work 
was  authorized  to  make  such  observations  and  investigations  on  the 
areas  already  drained  as  would  serve  as  a  basis  for  estimating  the 
possible  value  to  the  State  of  such  drainage  work.  In  a  recent  report 
Prof.  John  B.  Smith,  the  officer  in  charge  of  the  mosquito  w^ork,  sum- 
marizes his  observations  on  this  subject. 

Three  types  of  marsh  lands  were  taken  account  of  in  his  estimates 
of  the  possible  increase  of  land  values  as  a  result  of  partial  or  com- 
plete drainage. 

«  Compiled  from  New  Jersey  Stas.  Bui.  207 ;  I'.  S.  Dept.  Agr.,  Office  of  Expt. 
Stas.  Rpt.  1006,  p.  373 ;  Circ.  76. 
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The  first  nnd  smullest  in  area  is  that  which  is  covered  at  every  uieau  hig^ 
tide  and  wliich  insiy  or  may  not  be  covered  with  sedge  or  joint  grftss.  It  ii?  an 
area  that  has  never  been  made  usefnl  for  any  piiriK)se,  is  uot  dangerous  :is  a 
mostinito-breeiling  territory,  gradually  rising  or  making  up.  It  merges  grad- 
uallj'  into  the  se<*(»nd  type. 

The  s^-ond  tyi>e  is  in  area  rarely  covered  at  ordinary  tides,  but  so  little 
above  mean  high  water  that  even  the  slightest  rise,  due  to  wind,  storm,  or 
moon  <  li.injxes,  results  in  a  watery  covering.  Such  areas  may  be  covereil  by 
se<l;:e.  hut  more  nsually  have  a  sc^inty  growth  of  the  Joint  grass  and  are  !u- 
habiUHl  by  tiddler  crabs.  This  area  is  also  without  present  value  and  is  not 
dangerous  as  a  mosquito  breeder,  for  the  burrows  of  the  "fiddlers"  provide 
efl'e<*tive  drainage.  Such  marsh  is  usually  vei-j-  flat  and  level,  and  if  holes  occur 
they  are  of  considerable  siy^e  and  naturally  and  continually  stocked  with  tlsh 
and  other  marine  organisms.  This  tyi>e  of  marsh  is  also  gradually  rising. 
The  surface  is  quite  generally  a  slippy  mud,  and  there  is  not  even  shelter  to 
tempt  adult  mosquitoes  to  rest  on  it. 

IMie  third  type  of  marsh  is  all  that  area  above  mean  high  tide  and  more  or 
less  completely  covered  with  vegetation. 

Theae  marsh  lands  have  very  little  pre.sent  value,  although  "  all  salt 
mai*sh  of  the  third  type  may  l)e  made  to  produce  an  income  of  from 
$10  to  $40  per  acre  annually,  and  all  salt  marsh  of  that  type  can  be 
made  of  actual  value.  As  a  matter  of  fact,  there  are  many  hundred 
acres  that  do  produce  such  incomes  as  against  many  times  more  that 
l)roduce  nothing — but  can  Ix?  made  to  do  as  well."  Some  of  the 
higher  lands  produce  a  coarse  hay  which  has  some  value  for  feed, 
bedding,  packing,  etc.  Even  the  partial  drainage  carried  out  in  the 
course  of  mos(|uito  extermination  has,  in  many  cases,  greatly  in- 
creased the  yi^dd  and  improved  the  quality  of  the  natural  growth  of 
hay. 

Diking  and  drainage  are  the  two  recognized  methods  of  i-eclaiming 
such  marshes. 

As  to  the  relative  cost  of  draining  and  diking  and  the  cost  of  maintenance, 
tlnit  is  all  in  favor  of  the  drainage.  An  average  salt  marsh  can  be  drained  for 
abonl  $12  an  acre,  and  on  a  large  marsh  area  the  average  cost  per  acre  of 
inosqnito  drainage  is  mncli  less.  The  cost  of  maintaining  the  ditches  need 
not  oxce<Hl  $1  per  aimnm  iH^r  acre  and  wonld  probably  be  less.  No  effective 
diking  ronld  be  d<me  at  any  snch  rate,  esi»ecially  as,  In  any  case,  ditching 
wonld  have  to  snpplement  it  to  get  rid  of  the  surfjice  water.  An  area  once 
dik(Ml  and  placed  nnd(>r  cnltivation  can  not  be  re8tor€^d  as  a  salt  marsh  for 
many  years,  if  ever.  A  well-draintnl  salt  nnirsh  may  at  its  highest  points  be 
cnltivatfKl  and  nsed  to  prodnce  sneh  trnck  crops  as  will  grow  In  salt  land, 
and  is  not  in  any  way  nnfittcnl  for  later  reclamaticm  by  diking. 

A  salt  marsh  properly  drained  for  the  i)r<Hlnction  of  maximum  grass  crop 
will  not  briHMl  mos(init<K>s.  Ix'canse  there  will  be  no  stagnant  water  on  It  any- 
where. On  the  other  hand,  a  mos(]ni to-drained  marsh,  may  not  be  sufficiently 
drained  for  the  prodnction  of  maximnm  crops.  In  the  mosquito  work  we  are 
looking  only  to  removing  the  excess  of  water  and  not  to  supplying  water  where 
there  is  none.  A  pcrftK'tly  dry,  high  marsh  area  is  untouched  In  the  mosquito 
work,  though  it  may  be  altogether  too  dry  to  produce  the  best  gran  croift. 
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Therefore,  while  the  effect  of  the  work  now  in  progress  will  be  the  material 
improveuient  of  all  the  salt-marsh  area  treated,  It  will  not  result  in  the  greatest 
possible  improvement  of  all  the  marsh. 

It  seems  evident  from  what  has  already  been  accomplished  that  a 
comprehensive  plan  of  thorough  drainage  is  not  only  feasible,  but  is 
economically  advisable  for  a  large  proportion  of  these  marsh  lands 
which  cover  an  area  of  over  296,000  acres  in  New  Jersey.  It  is  cer- 
tain '"  that  in  the  State  of  New  Jereey  there  are  at  the  present  time 
thousands  of  acres  of  land  capable  of  being  put  into  shape  to  produce 
good,  paying  crops  at  a  comparatively  small  outlay  of  money.  The 
methods  of  doing  this  work  are  well  known,  have  been  sufficiently 
tried  out,  and  are  effective.  The  adoption  of  some  scheme  to  secure 
this  improvement  will  add  at  least  $2,000,000  to  taxable  values  within 
the  State  and  should  add  at  least  $250,000  to  the  annual  income  of 
the  owners  of  the  lands.'' 

In  a  publication  of  this  Department®  dealing  with  practical 
methods  of  reclaiming  tide  lands,  Mr.  J.  O.  Wright  says  of  the  im- 
portance and  results  of  draining  these  lands: 

These  waste  places,  rich  in  fertility  and  having  an  ample  supply  of  moisture 
for  plant  growth,  only  need  draining  to  enable  heat  and  air  to  i)enetrate  the 
ground  to  malie  them  ideal  locations  for  truck  gardening  on  a  large  scale. 
Many  of  these  are  so  situated  as  to  offer  economy  in  transportation  which  fur- 
nishes another  important  reason  for  their  early  reclamation.  Either  by  rail  or 
boat  products  can  be  landed  cheaply  and  quickly  in  the  market  places  of  large 
cities  or  thriving  towns  at  very  little  cost.  This  adds  greatly  to  the  commercial 
value  of  the  land  and  allows  for  a  much  more  liberal  exiHjnditure  for  its  recla- 
mation than  could  be  borne  if  there  had  to  be  added  to  the  cost  of  production 
the  cost  of  a  long-distance  haul  to  market. 

Al)out  the  only  agricultural  product  grown  on  these  lands  in  their  native  con- 
dition is  marsh  hay.  This  hay  sells  at  present  in  the  vicinity  of  Boston  at  $8  a 
ton.  On  areas  which  have  been  drained  the  hay  sells  for  ?2o  a  ton,  and  the 
yield  ver  acre  is  larger  than  on  the  undrained  tracts.  The  simplest  form  of  im- 
provement iwssible,  therefore,  increases  the  productive  value  of  these  lands 
threefold,  but  the  greater  part  of  the  lands  which  have  been  reclaimed  are  too 
valuable  for  the  growing  of  hay,  and  have  been  brought  immediately  into  inten- 
sive cultivation.  Cranberries  are  probably  the  most  imi)ortant  crop  at  present 
grown  on  tide  marshes.  The  area  of  cranberry  bogs  is  being  constantly  extended 
and  the  trade  in  this  fruit  lias  assumed  large  proiwrtions.  Cranberry  growing 
during  the  past  two  or  three  years  has  been  quite  profitable,  and  this  has  resulted 
In  a  marked  activity  in  the  extension  of  the  area  devoted  to  the  crop  and  to  the 
value  of  the  lands  reclaimed.  Good  bogs  along  the  North  Atlantic  coast  now 
sell  for  $1,000  an  acre  and  pay  a  large  return  on  this  investment.  The  need  of 
these  marshes  for  truck  farming  is  more  apparent  now  than  formerly  because  of 
the  great  increase  in  the  number  and  population  of  some  seaside  resorts.  Along 
Cai^e  Cod  and  much  of  the  Massachusetts  coast  the  uplands  have  not  the  fer- 
tility needed  for  successful  gardening.  Much  better  results  can  be  had  from 
these  marshes  when  drained  than  from  the  higher  lands.    In  many  places  the 
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jn'owfnjr  (»f  frenli  v<»tretables  In  the  ininRHlIato  vicinity  of  towii,  require?  the 
rei'lnmation  of  marslies,  and  tliey  are  proving  well  adapted  to  thla  use.  Aspam- 
Kns  jrrows  with  unnsnal  vijror  in  such  soil,  and  In  placew  near  Boston  excellent 
crops  are  being  i)roduce<l  where  the  marshes  are  occasionally  flooded  with  mh 
water.  Celery  does  excellently  in  some  localities,  but  has  failed,  for  reasons  not 
well  imderstood,  in  others.  Canliflower,  cabbage,  onions,  muskmelons  and  water- 
melons, cucumbers,  lettuce,  sweet  com,  field  com,  potatoes,  oats,  redtop,  timothy, 
and  alsike  clover  are  all  crops  being  successfully  grown  on  reclaimed  marsb 
lands  alonp  the  North  Atlantic  coast :  onions,  celery,  aspara^s,  cucumbers,  and 
melons  being  the  most  profitable  crops. 

For  many  years  the  tide  marshes  of  the  South  Atlantic  coast  were  largely  de- 
voted to  rice  growing,  and  this  is  still  the  most  Important  use  of  these  aresis.  hut 
changes  in  the  flow  of  the  rivers,  which  have  taken  place  as  the  result  of  the 
removal  of  the  forests  and  from  other  causes  not  so  well  understood,  are  bring- 
ing about  a  change  in  these  lands,  under  which  they  are  being  more  and  more 
converte<l  into  truck  farms.  Asparagus,  i)eas,  ])otatoes.  lettuce,  i)eans,  and  calh 
bnge  are  being  raise<l  in  large  quantities  and  shipi>ed  to  the  northern  markets  for 
sale  early  in  the  season.  The  pnnlncts  are  of  good  quality,  the  business  is  prov- 
ing profitable,  and  the  area  is  being  continually  extended. 

The  drainage  of  swamp  and  niai-sh  lands  is  a  leading  feature  of 
the  woi'k  of  tlie  drainage  investigations  of  the  Office  of  Experiment 
Stations  of  this  Department,  and  the  data  already  obtained  in  these 
investigations  throw  considerable  light  upon  the  cost  of  reclamation 
by  drainage  under  various  conditions,  the  causes  of  failures,  and  the 
l)est  methods  of  procedure,  and  they  have  also  attracted  attention  to 
the  feasibility  and  advantages  of  such  reclamation. 

BERMUDA  HAY.« 

Some  of  the  first  experimental  work  begun  by  the  Oklahoma 
Station  was  a  series  of  grass-culture  tests,  which  was  subsequently 
extended  into  cooperative  experiments  with  farmers  throughout  the 
State.  The  earlier  results  of  this  work^  have  shown  that  of  the 
(liff(Ment  grasses  growMi  Bermuda  grass  alone  possessed  the  require- 
ments of  a  pasture  grass  for  Oklahoma  conditions,  and  more  recent 
expei-ience  with  this  species  also  indicates  its  superior  vahie  for  hay 
as  comi)are(l  with  the  wild  grasses.  The  following  brief  report  on 
the  yield  of  Bermuda  hay  obtained  at  the  station  is  of  interest  in  this 
connection : 

The  2A  acres  of  upland  soil  tbat  was  planted  to  hardy  Bermuda  grass  on 
Jiuio  21)  and  :>0,  II K)."),  has  been  cnt  for  the  third  time  this  season.  The  first 
cutting  hi  the  season  of  100G  was  made  June  12.  The  total  yield  of  cured  hay 
from  th(»  Held  was  1:5,145  i>ounds,  or  at  the  rate  of  5,658  pounds  per  acre.  The 
scc(nul  cnttinj:  for  IJHKJ  was  made  Auffiist  2.  The  rainfall  from  June  12  to  the 
tim<?  of  8(K'ond  cutting  was  0.515  inches.    Before  the  second  crop  was  fuUy  cared 

TompihHl  from  Oklahoma  Sta.  Rpt.  1907,  p.  21. 

*  Frir  previous  article  on  this  subjwt  see  U.  S.  Dept.  ^Vgr.,  Fanners*  Bnl.  281, 
1».  10. 
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it  began  raining  again  and  5.3G  inches  of  water  fell  on  tlie  liay  before  it  was 
hauled  in  and  weighed  August  15.  This  thorough  leaching  reduced  the  weight 
materially,  but  the  final  weight  of  dry  hay  was  7,275  ix)unds  from  the  2^  acres, 
or  2,010  pounds  to  the  acre.  The  third  cutting  was  made  September  18,  and  the 
hay  cured  without  being  rained  ui)on.  The  total  yield  of  cured  hay  for  the  field 
was  7,840  ix)und8,  or  at  the  rate  of  3,136  i)ound8  i)er  acre. 

The  total  yield  of  hay  i)er  acre  for  the  season  was  11,704  pounds  or  5.08  tons. 
Land  of  the  very  same  nature  adjoining  this  field  does  not  produce  over  one- 
half  ton  of  prairie  hay  of  inferior  quality.  Bermuda  hay  contains  twice  as 
much  digestible  nutrients  as  the  best  of  prairie  hay,  is  much  more  palatable, 
free  from  stems  and  weeds,  and  in  every  way  sui)erlor  to  hay  made  from  wild 
grasses.  It  is  time  Oklahoma  farmers  were  beginning  to  wake  up  to  the  ix)ssi- 
bilities  of  this  remarkable  grass,  not  only  as  a  pasture  grass  l)ut  also  as  a  hay 
crop. 

PROTEIN  CONTENT  OF  FOBAGE  CROPS.« 

VARIATION    IN    PROTEIN    CONTENT. 

Forage  crops  differ  not  only  in  yield  or  the  number  of  tons  of  fod- 
der produced  per  acre,  but  also  in  feeding  quality  or  the  quantities 
of  valuable  nutrients  they  contain.  A  comparative  study  of  a 
large  number  of  our  common  forage  crops  from  this  view  point  is 
reported  by  Prof.  H.  Snyder  of  the  Minnesota  Experiment  Station. 
This  investigator  calls  attention  to  the  fact  that  by  the  use  of  more 
concentrated  nitrogenous  forage  the  amounts  of  the  higher-priced 
grains  and  mill  products  generally  employed  in  feeding  may  be  de- 
creased and,  in  consequence,  a  material  financial  saving  effected. 
One  of  the  most  important  constituents  of  all  feeding  stuffs  is  pro- 
tein, and  the  most  indigestible,  and  therefore  the  least  desirable,  con- 
stituent is  crude  fiber.  It  follows,  therefore,  that  an  increase  in  the 
protein  and  a  decrease  in  the  crude  fiber  content  of  forage  crops  is 
of  great  importance  and  value. 

The  observation  was  made  in  these  investigations  that  forage  crops 
when  grown  on  well  cultivated,  fertile  lands  often  contained  from  25 
to  80  per  cent  more  protein  and  a  smaller  amount  of  crude  fiber  than 
when  grown  on  poor  soils.  It  is  pointed  out  that  a  ration  is  not 
necessarily  valuable  in  proportion  to  the  digestible  protein  it  con- 
tains, but  that  the  important  problem  is  the  determination  of  the 
right  combination  of  protein  and  carbohydrates  that  is  to  be  fed  to 
stock.  Ordinarily  the  protein  of  the  ration  is  supplied  largely  by 
the  grains  and  the  carbohydrates  by  the  coarse  fodders.  It  is  stated 
that  average  forage  crops  furnish  less  than  half  of  the  protein  of  a 
mixed  ration,  and  it  is  believed  that  more  attention  should  be  given 
to  the  production  of  forage  crops  of  maximum  protein  content  in  so 
far  as  this  is  under  the  control  of  the  farmer  mainly  by  means  of  the 

« Compiled  from  Minnesota  Sta.  Bui.  101. 
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kind  of  (Top  <ri'own,  the  fertility  of  the  soil,  and  the  composition  and 
charac'lor  of  the  seed. 

AIiEAIiFA. 

A  comparison  of  analyses  <j:iven  shows  the  particularly  high  pro- 
tein content  of  alfalfa,  this  being  higher  than  that  of  clover  and 
abont  twice  as  niucli  as  is  found  in  timothy  and  prairie  hay.  Fur- 
thermore, alfalfa  contains  as  much  digestible  protein  as  the  average 
farm  grains  and  mill  prochicts.  Alfalfa  also  has  the  advantage  of 
being  cut  at  an  earlier  stage  of  growth  than  clover,  which  not  only 
furnishes  forage  earlier  in  the  season,  but  also  tends  to  produce  a 
fodder  of  a  higher  protein  content. 

CLOVER. 

Clover  is  also  one  of  tlic  highest  ranking  pi-otein  producer  among 
forage  crops,  and  has  the  advantage  that  its  culture  is  more  familiar 
to  farmers  generally  and  that  in  many  localities  it  is  more  easily 
grown  than  alfalfa.  The  number  of  cuttings,  however,  are  in  favor 
of  tlie  alfalfa  ciop  when  this  is  well  established.  Two  crops  of  clover 
are  usually  ])roduced  each  year,  and  the  second  is  often  considered  the 
better  for  feeding  purposes.  Analyses  given  show  that  in  the  sam- 
ples studied  the  second  cutting  (contained  a  little  more  protein  and 
less  crude  fiber  than  the  first,  and  in  samples  from  another  crop  the 
fiist  cutting  was  found  to  contain  12.0  per  cent,  while  those  from  the 
second  contained  10.48  per  cent  of  protein.  It  was  observed  that  the 
maxinnnn  protein  and  usually  the  minimum  fiber  are  produced  on 
soils  fairly  well  supi)lied  with  lime,  available  potash,  and  phos- 
])lioi-ic  acid,  and  that  soils  with  the  highest  nitrogen  content  did  not 
necessarily  produce  clover  richest  in  protein.  White  clover  is  rich 
in  protein  and  is  in  general  a  valuable  plant,  but  when  eaten  in 
large  amounts  by  horses  it  is  said  to  often  cause  an  abnormal  flow 
of  saliva,  and  is  for  this  reason  disliked  by  many  horse  owners. 

An  examination  of  many  samples  of  alfalfa  and  clover  seed  of 
known  purity  and  uniform  ripeness  showed  that  some  seeds  were 
dark  brown  in  color  and  others  lighter  and  of  a  yellowish  tinge. 
Analyses  of  these  dark  brown  and  yellow- ish  seeds  showed  in  some 
insianccs  a  (juite  pronounced  difference  in  protein  content,  amounting 
to  more  than  5  per  cent  in  favor  of  the  dark  brown  seeds,  while  in 
some  samples  the  difference  was  less  than  1  per  cent.  The  dark  brown 
seeds  iiniforndy  contained  more  protein  than  the  light  yellow  seeds, 
and  it  is  believed  that  as  in  wheat  and  corn  glutenous  and  starchy 
kernels  have  a  decided  tendency  to  produce  grains  of  the  same  type, 
so  in  the  case  of  alfalfa  and  clover  high  protein  seeds  will  produce 
crops  of  maxinmm  protein  content,  and  that  therefore  seed  selection 
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for  the  purpose  of  increasing  the  protein  content  may  be  practiced 
with  these  crops  as  well  as  with  the  cereals.  The  results  obtained 
showed  that  the  physical  characteristics  of  the  seed  indicate  in  a 
measure  their  chemical  composition  and  offer  a  means  of  selecting 
alfalfa  and  clover  seeds  of  high  or  of  low  protein  content.  These 
investigati(ms  suggest  that  for  seeding  preference  should  be  given  to 
the  darker  colored  seeds  of  high  germinating  power. 

PEAS. 

Pea  hay  constitutes  a  valuable  forage  rich  in  protein,  but  its  com- 
paratively difficult  cutting  and  curing  is  probably  the  cause  of  its 
limited  use.  WTiile  peas  show  as  much  diversity  in  color,  density, 
and  general  physical  properties  as  any  seeds,  a  close  examination  will 
show  two  general  types — yellowish  and  green  seeds.  Both  types  con- 
sist of  individual  seeds  either  darker  or  lighter  in  color.  In  eight 
hand-picked  samples,  each  representing  a  different  variety  selected  on 
this  color  basis,  the  protein  content  was  found  to  range  from  19.15  to 
31.74  per  cent.  The  darker  colored  and  harder  seeds  contained  3.74 
per  cent  more  protein  than  the  light  colored  seeds,  which  were  richer 
in  starch.  This  difference  in  the  type  of  seed,  as  in  the  case  of  alfalfa 
and  clover,  is  considered  a  factor  valuable  in  the  production  of  more 
protein  in  the  pea  crop. 

SOT  BEANS. 

Samples  of  soy  beans  selected  in  the  same  way  as  the  samples  of 
peas  showed  a  difference  in  protein  content  of  6.27  per  cent  in  favor 
of  the  high  protein  type.  A  mixture  of  corn  fodder  and  soy  beans 
containing  a  larger  proportion  of  soy  beans  than  of  corn  fodder 
showed  a  protein  content  of  14.87  per  cent,  or  about  as  much  as  is 
found  in  clover  hay.  The  soy  beans  alone  contained  19.82  per  cent 
and  the  corn  alone  9.54  per  cent  of  protein. 

BAFE. 

The  rape  plant  was  also  studied  in  this  connection,  and  it  was 
found  that  plants  grown  on  manured  land  contained  4.61  per  cent 
more  protein  than  those  grown  on  unmanured  land.  The  statement 
is  made  that  under  average  conditions  the  dry  matter  of  rape  con- 
tains as  much  protein  as  clover.  'V\niile  the  separation  of  rape  seeds 
into  high  and  low  protein  groups  is  difficult  on  account  of  the  lighter 
colored  immature  seeds,  it  was  found,  however,  that  when  special 
care  was  exercised  in  the  removal  of  immature  seeds  it  was  possible 
to  select  glutenous  and  starchy  ones  with  a  difference  of  over  1  per 
cent  of  protein  in  favor  of  the  glutenous  type. 
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CORN  FODDER. 

No  forage  is  more  easily  grown  or  affords  a  larger  amount  of 
nutrients  per  acre  than  corn  fodder.  In  dry  matter  content  it  ranges 
between  wide  limits,  cimtaining  sometimes  as  high  as  90  per  cent  of 
water  when  very  green  and  only  15  per  cent  when  mature  and  field 
cured.  The  dry  matter  of  corn  fodder  when  produced  under  the 
most  favorable  conditions  on  well  tilled  and  fertilized  land  contains 
from  8  to  0  ])er  cent  of  crude  protein.  In  the  sample  studied  a 
ditference  of  8  to  4  per  cent  in  protein  content  is  found  in  favor  of 
corn  fodder  grown  on  well  tilled  and  manured  land  over  that  grown 
upon  similar  but  unmanured  land.  Attention  is  called  to  the  fact 
that  corn  silage  is  quite  variable  in  composition,  depending  largely 
ui)on  the  character  of  the  corn  at  the  time  it  is  put  into  the  silo.  The 
average  silage  contains  about  75  per  cent  w^ater  and  25  per  cent  dry 
matter.  The  dry  matter  usually  contains  from  6  to  10  per  cent  of 
crude  protein  and  about  the  same  per  cent  of  other  nutrients  as  fresh 
corn  fodder.  A  chemical  analysis  of  a  sample  of  com  smut  showed 
that  this  substance  is  riclier  in  proteid  and  nitrogenous  matter  than 
tlu'  corn  itself.  Corn  stover  or  the  stalks  and  leaves  after  the  grain 
is  removed  contained  7.10  per  cent  of  crude  protein  in  samples  of 
good  quality  and  5.02  per  cent  in  samples  of  poor  quality. 

BKOME    GRASS. 

Bi'own.s  inermis  has  about  the  same  general  composition  in  feeding 
value  as  timothy  hay,  but  as  the  fiber  and  nonnitrogenous  compounds 
increase  ra])idly  in  the  later  stages  of  growth  it  requires  early  cut- 
ting in  order  to  secure  the  highest  feeding  value.  The  dry  matter  of 
fresh  ]:)asture  grass  is  characterized  by  a  high  percentage  of  protein, 
but  the  amount  of  water  in  this  graas  is  also  very  high,  ranging  from 
85  to  00  ])er  cent.  In  many  localities  the  use  of  grass-seed  mixtures 
consisting  of  clovei*,  timothy,  redtop,  and  other  grasses  has  been 
found  more  satisfactory  and  profitable  than  seeding  with  just  one 
glass  alone.  This  mixed  herbage  has  a  high  feeding  value,  particu- 
larly wlien  25  per  cent  of  the  gi'ass-seed  mixture  is  clover.  A  mixed 
hay  croj)  containing  clover  and  growing  on  a  well-manured  and  well- 
tilled  soil  will  contain  from  10  to  12  per  cent  of  crude  protein,  and 
this  is  forage  of  a  high  protein  class.  In  addition  to  being  of  a  high 
protein  value,  such  a  forage  is  a  good  mechanical  mixture  and  affords 
a  variety  in  the  ration. 

OTHER  FORAGE  FLANTa 

The  forago  crops  of  high  protein  content,  as  clover,  alfalfti,  peas,  vetdi,  80j 
beans,  and  rape,  in  field-curiMl  or  iiir-drlcd  condition  usuaUy  contain  from  12  to 
20  )M^r  cent  of  crnde  protein ;  wliilo  thos<^  of  medium  protein  contentv  as  oorn 
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foddor,  timothy,  millet,  blue-grass  bay,  i>mirle  bay,  and  Brornus  inermis,  con- 
tain fri>m  5  to  11  i)er  cent.  Bwanse  of  this  wide  range  it  is  evident  why  so 
much  stress  Is  laid  niKui  the  im|)ortance  of  forage  of  high  protein  content  and 
why  there  is  a  saving  of  grain  and  mill  products  when  sucb  forage  is  used  iu 
tbe  feeding  of  live  stock. 

The  forage  obtained  from  millet,  rye,  timothy,  prairie  grasses,  com, 
Bromus  wermis^  and  pasture  and  meadow  mixtures  are  classified  as 
forage  of  medium  and  low  protein  content.  Analyses  presented  show 
that  the  dry  matter  of  millet  w^hen  the  crop  has  been  properly  grown 
has  as  much  protein  as  timothy  hay  or  corn  fodder,  but  that. when 
produced  under  poor  conditions  its  protein  value  is  low.  It  is  shown 
that  rye  fodder  contains  about  the  same  amount  of  crude  protein  as 
the  best  grades  of  timothy  at  the  same  stage  of  gi-owth.  Analyses  of 
samples  of  timothy  hay  presented  show  a  range  in  protein  from  5.11 
to  0.10  per  cent.  It  was  further  noted  that  in  the  use  of  timothy  hay 
from  soil  highly  fertilized  with  barnyard  manure  25  per  cent  more 
protein  and  less  fiber  were  obtained  than  from  that  grown  upon  poor 
soil.  If  grown  under  the  best  conditions,  timothy  hay  may  contain 
as  high  as  9  per  cent  of  crude  protein  and  then  may  be  classed  as 
forage  of  a  medium  high  protein  content,  but  if  grown  under  poor 
conditions  and  on  poor  soil  it  may  contain  less  than  5  per  cent  of 
crude  protein  or  not  more  than  is  found  in  the  best  grades  of  straw. 
Bright,  mediumly  fine  high-grade  prairie  hay  is  shown  to  contain 
nearly  9  per  cent  of  protein  and  coarse  low-grade,  overripe  and 
bleached  samples  less  than  5  per  cent. 

WEEDS. 

Analyses  of  18  samples  of  the  more  connnon  weeds  showed  that 
many  of  them  withdraw  large  amounts  of  nitrogen  from  the  soil. 
The  large  amount  of  protein  in  the  dry  matter  was  particularly 
noticeable  in  purslane,  lamb's-quarters  or  pigweed,  and  cheese  weed 
or  mallow.  It  is  stated  that  there  is  more  protein  in  the  dry  matter 
of  these  weeds  than  in  either  alfalfa  or  clover,  and  it  is  suggested 
that  it  is  advisable  to  keep  a  few  sheep  on  every  farm  for  utilizing 
and  controlling  the  weed  crop  in  order  that  under  such  a  system  the 
land  may  be  reclaimed  and  the  weeds  utilized  for  both  forage  and 
green  manure. 

The  foregoing  facts  suggest  that  by  judicious  selection  and  simple 
methods  of  improving  forage  crops  with  reference  to  protein  con- 
tent the  feed  bills  now  made  up  so  largely  of  expenditures  for  costly 
concentrated  feeds  to  supply  the  deficiencies  of  farm  feeds  in  protein 
may  be  greatly  reduced. 
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QUALITY  IN  WHEAT.* 

Wheat  growers  are  especially  desirous  of  varieties  which  are  resist- 
ant to  disease  and  which  give  a  large  yield;  millers  are  particularly 
interested  in  the  yield  and  quality  of  flour,  and  bakeis  in  the  appear- 
ance and  character  of  the  goods  which  the  flour  produces. 

In  discussing  the  quality  of  wlieat.  one  lias  to  consldor  both  the  miller's  and 
the  baker's  pc^int  of  view.  These  two  are  often  confused,  and  the  term  **  milling 
quality"  or  "milling  value"  is  sometimes  employeil  In  the  same  sense  as 
"  baking  quality."  The  miller  dt^sires  primarily  a  large  yield  of  flour  of  gootl 
api>earance,  while  the  l)aker  is  not  direct ly  interested  In  the  yield,  but  requires 
the  flour  to  be  of  sueh  appearance  and  strength  as  will  suit  his  particular 
purposes.  It  might  happen,  therefore,  that  a  sample  of  wheat  of  excellent 
milling  quality  might  yield  flour  quite  unsatisfactory  to  the  consumer,  and,  on 
the  other  hand,  a  poor,  somewhat  shriveU^l  sjimple  of  wheat  might  give  a  small 
yield  of  flour  i)ossessing  admirable  baking  qualities. 

In  referring  to  flour,  the  terms  "quality"  and  "strength"  are  often  used  as 
if  they  had  the  Siune  signifleance,  which  is  not  strictly  true.  The  term 
**  strength  "  conveys  a  fairly  definite  idea,  even  though  slightly  different  mean- 
ings may  be  attached  to  it  at  various  times.  "  Quality,"  however,  obviously 
signifies  suitability  for  the  purix)se  intended.  A  flour  of  high  quality  for 
pastry  is  a  flour  of  low  strength,  wh<»rt»as  a  flour  of  high  quality  for  the  pro- 
duction of  very  light  bread  or  for  mixing  to  Improve  the  strength  of  weals 
flours  must  be  of  high  strength. 

Alany  tests  designed  to  show  quality  have  been  dcAased,  some  of 
them  simple  and  others  very  elaborate.  In  milling  tests  the  weight 
of  wheat  })ei-  measured  bushel  and  tlie  percentage  yield  of  flour  of 
bettor  grades  are  the  imi)ortant  considerations.  In  baking  tests  the 
amount  of  water  taken  up  by  a  given  (Quantity  of  flour,  the  amount 
retained  in  the  bread,  the  volume  of  the  loaf,  the  form  of  crust,  the 
texture  and  inside  color  of  tlie  loaf,  the  time  of  fermentation,  and 
other  similar  factors  are  usually  determined.  With  the  data  secured 
by  such  tests  it  is  possibk*  to  so  gi*ade  the  floui's  that  commercial  re- 
quirements are  met.  for  the  nuijority  of  persons  in  purchasing  bread 
disregard  flavor,  nutritive  value,  and  digestibility  and  ^consider  ap- 
pearance only. 

A  number  of  the  agricultural  experiment  stations  in  the  United 
States  have  studied  composition,  particularly  protein  content,  as 
related  to  yield,  and  milling  quality  of  different  varieties  of  wheat. 
Of  late  work  may  be  mentioned  the  Virginia  Experiment  Station 
tests,  reported  by  P.  C).  Vamitter,  in  which  it  was  found  that  of  a 
number  of  winter  \vh(»ats  Iron  Clad  had  the  highest  protein  content, 
namely,  IT.iH.)  per  cent,  wliile  the  lowest,  14.6  per  cent,  was  found  in 
Blue  Ridge;    Blue  Straw  Fultz,  Fulcaster,  and  Mediterranean  also 


'^CompiltMl  from  ('olorado  Stn.  Kpt.  V.Mr).  i>.  '24:  Minneaota  Sta.  BuL  102; 
Nebaska  Sta.  Bnl.  «);  Virginia  Sta.  Upt.  1!H>0,  p.  50;  Canada  Cent.  Bxpt  B^rm 
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had  high  protein  content,  the  vahies  found  being  16.80,  16.73,  and 
16.72  per  cent,  respectively.  Turkey  Eed  did  not  give  good  results  at 
the  Virginia  Station. 

At  the  Colorado  Station,  W.  H.  Olin  in  reporting  the  results  of  a 
study  of  the  comparative  value  of  different  varieties  of  wheat  states 
that  Defiance  was  found  to  be  the  best  spring  wheat  and  Turkey  Red 
the  best  winter  wheat  for  milling  purposes.  In  this  and  many  other 
reports  of  experiment  station  work  the  relative  yield  of  different 
varieties  and  the  weight  per  bushel  are  factors  which  are  also  taken 
into  accoimt. 

C.  E.  Saunders,  of  the  Central  Experimental  Farm,  Ottawa,  Can- 
ada, has  reported  an  extended  study  of  the  baking  quality  of  a  large 
number  of  varieties  of  wheat,  this  work  being  of  great  importance  in 
connection  with  the  studies  which  are  being  carried  on  at  the  Domin- 
ion experimental  farms  with  a  view  to  breeding  new  varieties  of  high 
quality.  The  samples  were  ground  in  an  experimental  mill  and  classi- 
fied according  to  their  milling  qualities.  The  flour  was  stored  under 
uniform  conditions  and  the  baking  tests  were  elaborate  and  carefully 
made. 

Of  the  numerous  varieties  tested  Red  Fife  stood  first  in  the  two 
years'  work  as  regards  baking  strength,  volume,  and  shape  of  loaf, 
Laurel  ranking  lowest  the  first  year  and  Grant  and  Ebert  the  second 
year.  The  following  varieties  yielded  flour  of  high  strength  in  the 
second-year  tests,  which  were  more  extended  than  those  carried  on 
the  first  year:  Bobs,  Chelsea,  Marquis,  Early  Ruasian,  Gatineau, 
Haynes  Blue  Stem.  Outlook,  Hungarian  T^Hiite,  Red  Fern,  and  White 
Fife  C.  Professor  Saunders  states  that  Colorado,  Herisson  Bearded, 
and  AMiite  Russian  were  of  rather  low  strength  and  therefore  not 
suitable  for  the  production  of  extremely  light  bread  or  for  export  to 
countries  desiring  strong  flour. 

Of  the  winter  wheats,  included  in  the  second  year's  work,  Dawson 
Golden  Chaff  was  rather  low  in  strength,  but  produced  good  bread 
of  pale  appearance  and  rather  compact  character.  Padi  wheat  the 
author  considers  unworthy  of  general  cultivation,  particularly  on  ac- 
count of  the  greenish-yellow  color  of  the  inside  of  the  loaf.  Reference 
is  also  made  in  the  report  to  the  characteristics  of  other  varieties 
tested. 

As  regards  the  effect  of  storage  on  quality,  it  was  found  that  flour 
stored  a  year  improved  in  every  respect,  *'  taking  up  a  large  amount 
of  water,  retaining  more,  giving  a  loaf  of  larger  volume  and  of  better 
shape,  crust,  texture,  and  color.  The  behavior  of  the  dough  in  the 
oven  was  most  remarkable.  While  in  the  first  tests,  with  a  water 
absorption  of  50  per  cent,  the  dough  had  a  tendency  to  fall  after  the 
twelve-months  keeping,  although  the  water  was  increased  to  62  per 
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cent,  the  dough  had  the  ability  to  ri«e  to  a  most  remarkable  degree 
when  put  into  the  oven.  The  sample  of  flour  was  kept  for  the 
twelve  months  under  dry  conditions  in  a  glass-stoppered  bottle.  It 
would  appear  that  this  astonishing  change  in  baking  strength  must 
have  l)een  due  to  an  imi)rovement  in  the  quality  of  the  gluten,  as  it 
could  scarcely  be  exi)lained  on  any  other  supposition." 

The  authoi*  does  not  consider  appearance  a  trustworthy  indication 
of  quality.  '*  There  is  no  doubt  some  justification  for  the  preference 
of  bright  samples  of  grain,  that  is,  those  which  are  free  fi'om  blem- 
ishes, usually  caused  by  frost  or  rain;  but  it  is  quite  uncertain  in 
many  cases  to  what  extent  the  actual  quality  of  the  interior  of  the 
kernal  has  been  lowered  when  there  is  evidence  of  injury  to  the  bran. 
It  is  often  highly  probable  that  the  interior  of  the  berry  is  in  essen- 
tially perfect  condition  even  though  the  bran  may  be  dull  and  un- 
attractive." 

In  this  connection  it  is  interesting  to  note  that  T.  L.  Lyons  and  A. 
Keyser  report  that  "'  yellow  berries,"  which  are  chiefly  due  to  allow- 
ing wheat  to  become  overripe  and  failure  to  stack  the  sheaves,  had  a 
lower  gluten  content,  though  lighter  in  weight,  than  the  red  normal 
kernels  of  the  hard  winter  wheat  studied  at  the  Nebraska  Station. 

Contrary  to  the  opinion  of  some  other  investigators,  Professor 
Saunders  found  that  two  flours  mixed  in  equal  proportions  gave  re- 
sults in  baking  tests  which  were  a  very  close  average  for  the  varieties 
used. 

In  the  ])riuci])al  tests  which  were  C4irried  on  at  the  Central  Experi- 
mental Farm  the  bread  was  unifonuly  made  with  a  large  proportion 
of  yeast.  To  determine  whether  this  factor  influenced  quality,  ad- 
ditional tests  were  nuide  under  other  conditions,  but  none  of  the 
variations  introduced  materially  changed  the  rank  of  the  different 
flours  as  alreadv  determined. 

■ 

I^rofessor  Saunders  also  studied  the  quality  of  flour  when  baking 
powder  was  used  instead  of  yeast. 

AU  the  tiours  tosteil  piodiiceil  bisi.'iiit»  of  almiit  the  same  volume,  and  though 
they  diffori'd  soniowhat  hi  churacter  and  considerably  in  color  the  differences 
were  lu^t  so  strikiiij;  as  those  ohs(»rveil  In  bread.  It  appears  that  almost  any 
flour  wiU  make  tea  biscuits  of  fair  quality.  The  exi>eriment8  show  that  the 
tiours  tested  had  suflicieut  strcMi^th  of  >;lut<»u  to  attain  the  necessary  volume 
when  the  whiten  had  not  be(Mi  subjectcHl  to  tlie  prolonjred  influence  of  the  yeast 
fermentation  and  when  the  qunntity  of  gas  evolviHl  was  not  very  large,  for 
it  must  l>e  borne  in  mind  that  even  a  well-made  tea  l>iw.*uit  has  a  small  volume 
compartHl  with  that  of  a  very  light  loaf  of  brt»ad  produced  from  the  same 
quantity  of  Hour.  In  spite  of  tlu*  similarity  in  c<Midnct  of  the  various  flours 
inider  the  eondit{(»ns  just  mentioned,  it  is  eletir  that  one  is  not  Jnstifled  In 
concluding  either  that  the  gluten  of  all  flours  [a  practically  Identical  or  that 
the  volume  of  a  light  loaf  of  bread  is  determined  primarily  by  the  quantity 
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of  sas  evolved.  The  making  of  ordinary  tea  biscuits  can  not  be  considered  a 
test  of  the  ability  of  gluten  to  witlistand  fermentation  or  of  its  power  to  retain 
a  large  <inantity  of  gnp  pnxluced  inside  tlie  dongli. 

Two  iluruni  or,  as  they  are  often  but  less  satisfactorily  called,  maca- 
roni wheats  were  included  among  the  varieties  tested  by  Professor 
Saunders.  The  results  which  he  obtained  conclusively  shoAV,  in  his 
opinion,  that  the  custom  of  regarding  all  such  wheats  as  of  one 
quality  is  absurd. 

While  the  ordinary  Goose  (or  Wild  Goose)  can  not  be  recommended  for  bread 
nialving.  the  Knbanka  produced  aidmirable  bread,  which,  however,  dififers  in 
some  ways  from  that  produced  from  most  of  the  other  wlieats.  The  K^ibanka 
dough  must  l)e  made  rather  stiff  in  order  tliat  it  may  not  be  too  sticky  to 
liandle  conveniently.  It  rises  very  well,  lU'oducing  a  large  loaf  of  very  flue 
texture  and  ofgrnnl  form.  The  crust  is  somewliat  unusual,  l)eing  of  a  rich 
brown  color  and  having  a  tendency  to  l)e  thin  and  tough.  The  Inside  color  of 
the  bread  is  quite  yellow,  but  this  gives  an  ai)pearance  of  richness  and  can 
only  l>e  objected  to  on  the  grounds  of  prejudice.  Taking  all  its  cliaracter- 
istics  into  consideration,  *  *  *  the  bread  produced  from  this  sample  of 
wheat  was  of  excellent  quality. 

These  conclusions  are  in  accord  with  similar  work  reported  from  a 
number  of  the  experiment  stations  in  the  United  States.** 

In  a  recent  bulletin  of  the  Minnesota  Station,  Prof.  H.  Snyder 
reports  experiments  which  show  quite  c(mclusively  that  not  only  the 
variety,  but  also  the  method  of  fertilizing,  may  be  an  important  fac- 
tor in  determining  the  quality  for  bread-making  purposes  of  the 
wheat  produced.  He  made  chemical  analyses  and  milling  and  bak- 
ing tests  of  41  samples  of  flour  milled  from  wheat  grown  upon  fer- 
tilized and  unfertilized  plats  at  nine  different  places.  In  30  of  the 
41  tests  the  fertilizer  which  gave  the  largest  yields  per  acre  produced 
wheats  of  the  highest  bread-making  quality.  It  appears,  however, 
that  while  both  yield  and  bread-making  quality  are  improved  by  the 
use  of  fertilizers  they  are  not  necessarily  improved  to  the  same 
extent  by  the  same  fertilizer. 

There  appears  to  be  no  constant  relationship  between  the  percentage  of  protein 
in  the  grain  and  flour  and  the  bread-making  value,  and  while  it  is  possible  to 
increase  the  amount  of  proteids  in  flour  by  the  use  of  nitrogenous  fertilizers 
tlie  bread-making  value  of  the  flour  is  not  proimrtionately  increased.  In  many 
istances  the  increase  in  nitrogen  content  imparts  a  negative  value,  as  a  part  of 
the  nitrogen  is  in  noni>roteid  forms. 

The  experiments  taken  as  a  whc^le  sliow  tliat  not  only  the  yield  of  wheat,  but 
also  the  bread-making  value,  can  be  enhanced  by  Increasing  the  fertility  of  the 
soil,  and  that  there  is  a  very  close  relationship  between  the  amount  of  available 
plant  food  in  the  soil  and  the  quality  of  the  wheat  produced  upon  the  soil  and 
its  bread-making  value. 


«  T'.  S.  Dept.  Agr.,  Farmers'  Buls.  186,  p.  6;  261,  p.  14.    See  also  U.  S.  De^, 
Agr.  Yearbook  1903,  i).  321). 
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The  importance  of  composition  and  digestibility  of  wheat  flours 
and  other  cereal  products,  tiie  vahie  of  such  foods  in  the  diet,  and 
various  questions  concerned  with  bread  and  bread  making  have  been 
considered  in  earlier  Farmers'  Bulletins  of  the  Department.* 

DOES  IT  PAY  TO  SPBAY  POTATOES?^ 

As  stated  in  a  previous  bulletin  of  this  series^  the  New  York  State 
Exi)eriniont  Station  has  in  i)rogress  in  cooperation  with  growers  in 
dilferent  parts  of  the  State  a  ten-year  test  of  the  profitableness  of 
spraying  jjotatoes  as  a  protection  against  diseases  and  insect  pests. 
During  each  of  the  five  vears  that  these  tests  have  now  been  carried 
on,  spraying  Aviih  Bordeaux  mixture  and  arsenicals  has  proved  a 
useful  and  profitable  practice.  During  the  last  of  the  five  years  re- 
ported upon  to  date,  namely,  IDOO,  the  season  "  was  in  most  parts 
of  the  State  the  least  favorable  of  any  of  the  five  for  the  development 
of  tlie  principal  potato  disease,  late  blight  and  rot;  yet  in  nearly  all 
of  the  80  tests  reported  spraying  gave  good  returns  for  the  money 
exi)ended  and  labor  applied.'' 

The  average  net  ])rofit  froui  si)raying  in  15  cooperative  experiments 
carried  out  during  the  season  of  190G  was  $13.89  per  acre,  the  net 
profit  from  similar  experiments  in  1905  being  $20.04,  in  1904  $24.86, 
and  in  lOO:^  $l>:3.47. 

"The  highly  favorable  results  obtained  in  the  numerous  experi- 
ments nuule  by  the  station  and  by  New  York  farmers  during  the  past 
five  years  should  stimulate  potato  growers  to  give  spraying  a  trial. 
If  it  really  is  as  profitable  as  these  experiments  indicate,  they  can 
not  aft'ord  to  neglect  spraying.'' 

1'he  following  recommendations  regarding  methods  of  spraying 
are  made: 

In  general,  commence  s])rn.ving  wben  the  plants  are  6  to  8  Inches  high  and 
repeat  the  treatment  at  intervals  of  ten  to  fourteen  days  In  order  to  keep  the 
phmts  weU  covered  with  H<n(hs-inx  thronjrhout  the  season.  During  epidemics  of 
Mi^ht  it  may  b(»  ninessiiry  t«>  spray  as  often  as  once  a  week.  Usually  six  appli- 
cations will  he  re([nired.  The  Bordeaux  sliould  contain  4  pouuds  of  copper  sul- 
phate to  each  HO  pi  lions  in  the  lirst  two  sprayinj^  and  0  i>ound8  to  50  gallons  lu 
snhse(inent  si)rayinKs.  Whenever  bu^s  or  tiea-beetles  are  plentiful  add  1  to  2 
])onn(ls  of  Paris  ^reen  or  2  (piarts  of  arsenite  of  soda  stock  solution  to  the  quan- 
tity of  Bordeaux  required  to  s|)ray  an  acre. 

Thoroughness  of  ai)pIication  is  to  he  desinnl  at  all  times,  but  Is  especially 
important  when  fiea-heetles  are  numerous  or  the  weather  favorable  to  blight. 
losing  the  same  quantity  of  Bordeaux,  fretjuent  lif;ht  applications  are  likely  to 
be  more  effective  than  heavier  a])i)licatious  made  at  long  intervals;  e^  g.,  when 

»V.  S.  Oept.  Apr.,  Farmers'  Buls.  112.  114,  192,  249.  See  also  IT.  S.  Dept. 
Agr.  Yearbook  1IKK5,  p.  347. 

^rompiled  from  New  \ork  State  Sta.  Bui.  290. 
^  r.  S.  Dept.  Ajjrr.,  Farmers'  Itul.  251,  p.  9. 
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a  horso  8i)r}iyer  carrying  but  one  nozzle  per  row  is  used,  it  Is  better  to  go  over 
the  ])Iants  c»nc*e  a  week  than  to  make  a  double  sprayinj?  once  in  two  weeks.  A 
gooil  plan  is  to  use  one  nozzle  i>er  row  in  the  early  sj^rayings  and  two  nozzles 
p(»r  row  in  the  later  ones. 

Those  who  wish  to  get  along  with  three  sprayings  should  postpone  the  first 
one  until  there  is  danger  of  injury  from  bugs  or  tiea-beetles  and  then  spray 
thoroughly  with  Bordeaux  and  |K)ison.  The  other  two  sprayings  should  likewise 
he  thorough  and  applie<l  at  such  times  as  to  keep  the  foliage  protected  as  much 
as  possible  during  the  remainder  of  the  season.  Verj'  sjitisfactory  results  may 
b«»  obtaine<l  from  three  thorough  sprayings. 

A  single  si)raying  is  better  than  none  and  will  usually  be  profitable,  but  more 
are  l)etter.  Spraying  may  prove  highly  profitable  even  though  the  blight  is  only 
jvartially  prevented.  It  is  unsafe  to  iK>stpone  si)raying  until  blight  api)ears.  Ex- 
cept, perhaps,  on  small  areas,  it  does  not  ])ay  to  apply  i)oison  aloae  for  bugs. 
When  it  is  necessai^y  to  fight  insects  use  Bordeaux  mixture  and  poison  together. 

The  previous  note  on  this  subject  referred  to  at  the  beginning  of 
this  article  suggests  that  in  order  to  secure  economical  and  efficient 
spraying  the  growers  might  arrange  for  a  *'  public  spi-ayer,"'  that  is, 
souie  one  man  in  a  neighborhood  who  would  make  a  business  of 
spraying  and  would  secure  enough  fields  to  keep  him  busy  through- 
out the  season. 

USE  OF  ANESTHETICS  IN  FORCING  PLANTS.- 

Attention  was  called  in  a  previous  bulletin  of  this  series^  to  the 
importance  of  controlling  the  dormant  period  of  peaches,  with  special 
reference  to  preventing  premature  formation  of  buds  and  their  subse- 
quent destruction  by  frosts  or  freezing.  Such  control  is  now  gener- 
ally recognized  as  practicable  with  man}'^  plants  and  of  value  in  their 
conunercial  production.  Various  means  are  employed  to  control 
the  dormant  period  of  plants,  such  as  pruning,  covering,  attention 
to  condition  of  growing  wood  in  case  of  woody  plants  at  the  begin- 
ning of  the  period,  and  the  like.  Tn  recent  years  attention  has  been 
turned  to  the  use  of  anesthetics  such  as  ether,  chloroform,  etc.,  for 
this  purpose,  especially  with  certain  flowering  and  herbaceous  plants. 
Tliis  method  of  treatment  has  been  successfully  practiced  to  some 
extent  in  Europe,  but  has  not  assumed  commercial  importance  in 
this  count rv. 

Experiments  by  the  Vermont  Experiment  Station  with  the  use  of 

ether  in  the  forcing  of  rhubarb  has  been  noted  in  a  former  bulletin 

of  this  series.**     In  a  report  of  later  experiments  by  this  station  along 

the  same  line,  W.  Stuart  says: 

The  use  of  anesthetics  as  an  aid  in  the  forcing  of  flowering  shrubs,  tuberous 
and  bulbous  plants,  and  herbaceous  perennials,  has  not  as  yet  assumed  com- 


«  Compiled  fmni  Vermont  Sta.  Bui.  129;  Rpt.  1006,  p.  279. 
^U.  S.  Dept.  A;rr.,  Farmers'  Bui.  316,  p.  6. 
''  V.  S.  I>ei>t.  Ajrr..  Farmers'  Bui.  233,  p.  IS. 
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inerclal  importniice  among  growei*8  in  this  country.  In  Germany  and  France, 
however,  tliey  are  now  used  extensively  in  niany  of  the  large  commercial  es- 
tablishments. Their  use  at  the  present  time  is  almost  wholly  confined  to  flower- 
ing shrubs,  such  as  lila(?s,  viburnums,  deutzias,  spireas,  azaleas,  etc^  which  lend 
themselves  most  readily  to  anesthetic  influences.  This  class  of  plants  come  into 
bloom  early  in  the  spring,  c<uuplete  their  growth  at  a  comparatively  early  date, 
and  then  pass  into  a  state  of  rest.  Normally  plants  will  not  start  into  growth 
until  they  have  entered  into  the  latter  part  of  the  rest  period.  The  largest 
meiisuro  of  success,  therefore,  in  the  use  of  anesthetics  must  necessarily  come 
fnmi  plants  sub.U»ctetl  to  the  influence*  of  ether  or  chloroform  during  the  earlier 
stages  of  rest. 

The  i>nKess  of  treatment  Is  a  comparatively  simple  one.  Plants  which  are 
either  dormant  (»r  are  entering  into  tlie  stiige  of  dormancy  are  subjected  to  the 
vapor  of  elh(M*  or  cholomform  in  an  air-tight  room  or  receptacle  for  from 
twenty-four  to  seventy-two  hours.  di>i)ending  uikhi  the  earliness  or  lateness  of 
the  treatment  and  the  temi>erature.  the  anesthetic  being  poured  from  alwve  into 
an  oi)en  vessel  within  the  rec(»ptacle.  Tlie  amount  used  i>er  cubic  foot  of  air 
siwice  is  largely  governtnl  l>y  the  temperature,  moisture,  season  of  year,  and  Idnd 
of  plant  t(»  be  treated.  The  higher  the  temiK»ratnre  and  the  later  the  season 
the  more  violent  is  the  eflf<H't;  hence  tlie  amount  and  time  of  exposure  may  be 
said  to  vary  inversi^Iy  with  tlie  t(^mi>eratui'e  and  the  season  when  treatment  is 
given.  Api^arently  tliere  is  greater  latitude  in  the  amount  that  plants  will  stand 
than  is  currently  I)elleved.  The  arthm  of  chloroform  Is  much  more  Intense  than 
that  of  ether,  and  only  one-third  to  <me- fourth  the  amount  should  lie  used. 

The  relative  imreaise  in  earliness  of  blooming  i>eriod  of  treated  over  nn- 
treatcMl  plants  varies  inviMsely  t()  the  earlhiess  or  lateness  of  the  forcing  iJeriod. 
It  is  claimed  that  growth  is  hastentnl  about  a  month  by  treatment.  The  amount 
of  bloom  is  C(msideral)ly  increased  tlierel>y,  but  on  the  average  a  gain  of  from 
ten  to  flft(vn  days  is  al)out  all  that  may  l>e  expected. 

As  a  result  of  his  own  experiments  and  of  those  of  other  investi- 
gators. Professor  Stiiai't  believes  that  "the  anesthetization  of  flower- 
ing shrubs,  such  as  lilacs,  virbiirnums,  azaleas,  deutzias,  spireas,  etc« 
is  a  feasible  and  practical  commercial  enterprise  for  the  florist." 
He  found  in  his  later  exi)eriments,  as  in  the  earlier,  that  etherization 
of  rhubarb  ])lants  for  winter  forcing  resulted  in  an  increased  yield, 
but  that  freezing  of  the  rhubarb  clumps  at  least  early  in  the  season, 
as  is  generally  done  in  rhubarb  forcing,  is  a  necessary  preliminary 
process,  since  etherization  does  not  seem-  to  perform  the  same  fimc- 
ti(m  as  freezing.  He  is  of  the  o])ini()n,  however,  that  actual  freezing 
may  not  lx»  necessary  for  late  forcing. 

The  action  of  (»ther  on  asj)aragus,  potato  tubers,  apple,  and  palm 
seeds  was  also  studied  in  the  Vermont  Station  experiments. 

There  seems  to  he  some  evidence  of  a  res|xmsive  action  <m  the  part  of  as- 
parajrus  to  ether,  but  the  results  scK'urwl  thus  far  are  no  iuconclunire  as  to 
prt<rlude  detinit(»  statement. 

Dormant  potato  tubers  were  treated  similarly  as  was  the  rhubarb,  but  In  no 
east*  was  tliero  evidence  of  either  l>eneticial  or  deleterious  effect  upon  Tegetatlon* 

The  etherization  of  apple  simhIs  did  not  visibly  accelerate  germination;  nor 
from  the  data  now  at  hand  is  there  likelihood  that  any  beneflelal  remits  will 
accrue  from  the  etherization  of  palm  seeils. 
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The  use  of  anesthetics  would  seem  to  have  some  promise  of  prac- 
tical value  in  the  forcing  of  plants,  especially  as  an  aid  in  more  com- 
pletely controlling  the  period  of  maturing  of  the  desired  product, 
hut  undoubtedly  many  of  the  details  of  the  practical  applications  of 
the  method  and  the  limits  of  its  usefulness  remain  to  be  worked  out. 

FATTENING  CATTLE  FOR  MARKET. « 

In  connection  with  extensive  studies  of  problems  concerned  with 
fattening  cattle  for  market,  the  Missouri  Experiment  Station  has 
collected  information  from  nearly  1,000  of  the  most  successful  cattle 
feeders  in  Missouri,  Iowa,  and  Illinois,  which  represents  experiences 
extending  over  periods  of  nearly  twenty  years  and  with  an  aggregate 
of  approximately  2.000,000  cattle.  The  station  has  recently  published 
a  digest  of  these  data  and  the  results  of  the  numerous  experiments 
on  a  wide  range  of  topics  concerned  with  fattening  cattle  which  have 
been  carried  on  bv  the  station. 

In  the  opinion  of  Director  H.  J.  Waters,  who  has  compiled  and 
summarized  this  information,  methods  which  are  based  on  the  expe- 
rience of  successful  men  are  in  general  satisfactory. 

Tho  i>raotica]  man  in  the  lonj?  rnn  arrives  at  correct  conclusions  on  the  main 
points  involve<l  in  his  practice.  A  theory  that  runs  counter  to  the  conclusions 
of  men  of  long  expt^rience  or  to  the  princii)le8  of  a  long  established  practice 
should  be  well  considered  and  should  have  the  support  of  extensive  and  accu- 
rate experimental  data  befc^re  being  accepted. 

The  duration  of  th(»  feeding  period  is  a  matter  of  great  importance 
in  successful  cattle  feeding.  As  shown  by  the  data  collected  from 
practical  feeders,  the  average  length  of  the  full  feeding  period  was 
one  hundred  and  seventy-seven  days,  or  practically  six  months. 
Little  variation  from  this  average  was  noted,  and  this  factor  seems 
to  l>e  fairlv  well  established. 

In  Missouri  the  weight  of  the  steer  returning  the  greatest  profit 
was  1,345  pounds,  in  Iowa  1,358  pounds,  in  Illinois  1,390  poimds,  and 
in  Nebraska  1,400  pounds,  or  on  an  average  1,307  pounds.  In  gen- 
eral 1,500  to  1,000  pound  steers  have  not  been  profitable. 

Cattle  were  put  on  full  feed  at  2  years  of  age  by  40  per  cent  of  the 
feeders  and  by  24  per  cent  at  2^  years  of  age. 

Evidently  the  corn-belt  cattle  feeder  is  not  yet  making  baby  beef.  This  is 
due  to  the  fact  that  older  cattle  feed  more  uniformly,  finish  in  a  shorter  time, 
and  with  less  attention  to  the  details  of  feetiing.  Of  even  more  importance 
I)erhaps  Is  the  fact  that  older  cattle  may  be  bought  as  feeders  with  enough 
more  margin  than  young  cattle  to  make  the  feeding  operation,  on  the  whole, 
more  profitable.  It  is  furthermore  shown  that  aged  cattle  are  in  somewhat 
better  demand  on  the  market,  esi)ecially  if  somewhat  underdone  or  of  plain 
quality. 

«  Compiled  from*  Missouri  Sta.  Bui.  76. 
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111  the  matter  of  the  most  favomble  neason  for  fattening  cattle,  tk 
practical  feeders  consulted  showed  a  decided  prefei-ence  for  simimer. 
or  at  least  for  some  season  other  than  winter.  Tlie  experiments  which 
Director  Waters  has  summarized  show  that  cattle  gained  much  faster 
ill  summer  than  in  winter  and  at  about  four-fiftlis  the  cost  of  winter 
feeding.  It  was  also  apparent  that  pigs  following  summer-fed  i*attle 
made  bettor  gains  ajid  that  less  labor  is  i^equired  for  feeding,  hauling 
manure,  etc. 

(iains  aro  cheaply  made  on  ^ass  alone,  bnt  are  low-priced,  because  the  cattle 
are  not  in  niarkotable  condition  and  must  1m?  8*)ld  as  feeders  with  sufBcient  niar- 
>rin  to  enable  the  buyer  to  fit  them  for  nmrket. 

The  season  of  the  year  affects  the  nuirket  demand  of  cattle.  Certain  weigiitB 
jiud  classes  are  ro(iuir*Ml  for  certain  seasons,  while  other  weights  and  classes 
will  meet  the  best  demnnd  at  other  st^isons.  The  steer  that  is  staple  the  year 
round  is  the  thick-fleshed  native,  wei^hinjij  fn>m  1,200  to  1,400  ix>und8.  This 
<lass  answers  the  demand  of  tin*  dresse<l  beef,  the  live  exiH>rt,  the  dead  export, 
and  the  eastern  shipper  trade.  Or,  all  classes  of  buyers  use  a  greater  or  le» 
number  of  thes<»  cattle  throu^htait  the  year,  making  them  staple  at  stead}*  prices 

Yearlings  weighing  IMHJ  to  1,100  iM)unds  when  well  finished  and  not  offered  in 
loo  large  numbers  tind  a  steady  market  and  a  good  demand  throughout  the  year. 
When  plain  in  cjuallty,  or  somewhat  underdone,  or  when  a  little  oversuiiiined. 
tile  price  de<'Iines  sharply,  Ixvausi'  this  class  has  a  more  limited  ase  than  tlie 
(IressiHl  beef  steer  just  dt»scribe<l. 

Three-year-old  cattle  weighing  1,500  to  1,($00  i>oundB  find  a  good  demand  for 
hotel  and  resort  trade  the  year  round  if  not  offered  in  too  large  numbers.  The 
d(>mand  is  l>etter  one  year  with  another  from  the  latter  part  of  the  summor  to 
the  1st  of  December  than  at  any  other  time  for  this  class  of  eattle.  They  do  not 
need  to  carry  so  much  quality  or  finish  as  yearlings'or  even  dressed  beef  steere 
to  sell  at  the  highest  price  for  their  class. 

A  great  variety  of  opinions  were  expressed  as  to  the  value  of  rongh- 
age  in  full  feeding,  tliougli  in  general  the  data  collected  show  that 
feeders  wore  indilFerent  as  to  the  kind  or  quality  of  this  part  of  the 
ration.  Experiments  conducted  at  the  Missouri  Station  show  that 
coarse  fodder  decidedly  alFects  tlie  rate  and  cost  of  gain  and  the  finish 
of  the  cattle.  It  has  been  found  that  with  cattle  bringing  5  cents  a 
jKMind  corn  combined  with  clover  hay  and  cowpea  hay  was  worth 
s.2r)  cents  more  per  pushel  than  when  combined  with  timothy. 

A  large  roughness  consumption  does  not  necessarily  mean  a  dlmiuished  grain 
consumption.  If  the  roughness  Ik*  a  legume  hay,  such  as  clover,  or  cowpeas,  or 
alfalfa,  the  amount  consume<1  will  be  materially  larger  than  when  It  Is  timothy, 
or  corn  stover,  or  prairie  hay.  or  millet  and  at  the  same  time  the  cattle  will  eat 
a  larger  amount  of  grain.  The  extra  amount  of  protein  In  the  legume* hay  has 
the  effect  of  stimulating  a  larger  total  eou8umi»tion  of  feed,  a  considerable  por- 
tion of  which  is  grain. 

As  regards  the  value  of  shelter  in  full  feeding,  it  is  shown,  as  a  resnit  of  fonr 
years*  experimental  work,  that  steers  on  full  feed  gain  more  rapidly  and  some- 
what more  economically  when  having  access  to  an  oi>en  shed,  or  even  when  eon- 
fine<l  in  an  oi>en  lot,  than  when  sheltered  in  a  well  ventilated  bam. 

There  is  a  dinvt  relation  between  the  quality  and  condition  of  the  feed  and  the 
ease  and  readiness  with  which  cattle  may  be  accustomed  to  it.    Cattle  may  be 
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gotten  on  full  feed  more  quickly  when  coarse  and  relatively  uni)alatal)le  material 
Is  usiHl  than  when  hijxhly  nutritious  and  well  preparetl  feeds  are  used.     ♦     ♦     ♦ 

The  amount  of  marjjln  required  to  cover  the  expense*  of  fattening  and  pay  a 
profit  is  governeil  by  a  variety  of  circumstances.  Younger  cattle  require  a 
smaller  margin  than  older  cattle,  because  they  make  cheaper  gains.  Short  ftnl 
cattle  a  smaller  margin  than  long  ftnl  cattle,  because  the  costs  of  gains  is  higher 
the  longer  cattle  are  on  fetnl.  Cattle  of  high  quality  require  a  narrower  margin 
than  cattle  of  iK)or  quality  bei^ause  of  the  higher  price  at  which  tliey  sell  when 
finished.  A  larger  margin  Is  required  In  winter  than  in  summer,  because,  it  re- 
quires more  feed  to  make  a  iH>und  of  gain.  The  higher  the  price  of  feed,  the 
larger  the  margin  requlreil,  unless  the  price  of  finished  cattle  has  correspond- 
ingly IncreasiHl. 

The  farmers  Intervieweil  re|K)rted  an  average  margin  of  $1.02  per  hundnnl 
for  a  six  months  feed  on  2-year-old  cattle  In  the  summer.  It^is  estimated  that  for 
a  similar  fetnl  in  winter  approximately  .$1.50  would  be  required. 

It  was  apparent  from  the  data  collected  that  the  average  feeder 
gives  comparatively  little  attention  to  the  preparation  of  feed. 
About  one-half  of  the  feeders  in  Missouri,  Illinois,  and  Iowa  use  ear 
corn  exclusively,  and  if  the  feeders  are  included  who  use  ear  corn 
for  part  of  the  fattening  period  the  proportion  is  much  larger.  Con- 
sidering the  data  as  a  whole,  shelled  corn  w^as  fed  dry  either  exclu- 
sively or  at  some  season  of  the  year  by  about  25  per  cent  of  the  feeders 
and  corn-and-cob  meal  and  gi'ound  shelled  com  by  less  than  10  per 
cent  on  an  average.  A  large  number  of  the  feeders  made  more  effort 
to  supply  well  prepared  feed  at  the  end  of  the  fattening  period  than 
at  the  beginning  or  middle,  with  the  object  of  maintaining  satisfac- 
tory gains,  as  the  feeding  progressed,  by  catering  to  the  appetite. 

At  this  time  the  system  Is  loadeil  with  fat  and  the  maintenance  cost  iier  steer 
is  very  high ;  at  the  same  time  the  api^tite  is  variable  and  Is  dlsi)osed  to  de- 
cline. Anytlilng,  therefore,  that  tends  to  Increase  the  amount  of  food  consumed 
will  affect  favorably  the  rate  and  cost  of  gain. 

Better  preparation  Is  reipilred  in  summer  than  in  winter  feeding,  because 
tlie  grass  In  sunnner  Is  more  palatable  than  the  rougliage  used  in  winter,  and 
for  a  large  enough  consmnptlon  of  grain  to  produce  a  profitable  gain  it  is  re- 
cpilreil  that  tlie  grain  l>e  palatable.  Moreover,  grain  in  summer  is  dry,  hard, 
and  more  difficult  to  masticate,  and  is  liable  to  liave  been  somewhat  fouled  by 
mice  and  rats.  These  difficulties  are  In  practice  usually  overcome  by  soaking 
the  corn  from  twelve  to  eighteen  hours. 

Better  i>reparation  of  grain  Is  requlreil  for  young  cattle  than  for  aged  ani- 
mals. In  order  to  stimulate  the  most  rai)ld  iwssible  gain.  This  is  necessary  to 
finlsli  the  younger  animals  witliin  a  reasonable  time.  They  use  so  large  a  pro- 
lM>rtlon  of  their  food  for  growth  that  a  high  rate  of  gain  is  necessary  to  make 
them  fat  quickly. 

The  real  reason  for  prei)arlng  grain  for  cattle  is  not  to  reduce  the  proportion 
of  grain  i)assing  through  the  animal  undigested,  but  rather  to  increase  the  rate 
of  gain.  This  is  so  l)ecause  whatever  imrt  of  the  grain  the  steer  fails  to  utilize 
the  hogs  which  follow  the  cattle  will  utilize  to  good  advantage. 

The  feeder  is  lntereste<l  primarily  in  the  aggregate  gain  of  steer  and  hog 
I>er  unit  of  grain  fed,  and  can  not  afford,  under  the  ordinary  farm  conditions, 
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to  invest  iiincli  labor  ami  money  in  tlio  preiw ration  of  feed  whleli  inerenses  the 
strNM"  pnins  wholly  or  mainly  at  the  exi)en8e  of  the  hog  gaina  So  long  as  the 
fo(»(l  is  offonnl  in  palatable  enongh  form  to  make  the  steer  gain  at  a  rapid 
rate  and  make  him  fat  in  a  reasonable  time,  the  feeder  Is  not  Interested  In 
how  nnicli  i)ass<»s  thronjrh  the  steer  nnmasti<*ated  or  undigested,  because  the 
liojr  will  make  >r<HHl  use  of  it. 

Takinjr  the  average  price  of  all  fat  hogs  and  all  the  fat  steers  sold  on  the 
Chicago  market  for  the  past  twenty-four  years.  It  has  been  fonnd  that  the 
hogs  have  brought  a  higher  price  \)or  |)ound.  It  will  be  accepted  without  argn- 
menl  that  ](»ss  foo*!  is  required  to  make  a  iM)und  of  gain  on  hogs  than  on  cattle. 
As  a  rule,  therefore,  tlie  hog  end  of  tlu*  cattle  feeding  operation  is  more  profit- 
able than  tlie  cattle  end. 

The  numi>er  of  hops  require<l  to  utilize  the  waste  per  steer  will  vary  greatly 
with  th(»  <'haracter  of  the  fee<l.  the  way  in  which  It  is  prepared,  and  with  the 
size  and  aire  of  the  cattle.  The  range  would  l>e  *  *  ♦  at  the  rate  of  two  to 
three  li(»gs  per  steer  on  snap|)ed  ear  corn,  i)erhai>s  one  and  one-half  on  husked 
ear  corn,  about  one  on  shelled  corn,  and  from  one-third  to  one-half  a  hog  on 
crushed  or  ground  com. 

Wliatever  factors  favor  rapid  and  profitable  piins  on  cattle,  excepting  the 
better  preparation  of  the  f(»ed.  are  lial)le  to  Ik;  favorable  to  the  hog  that  foUowSi 
For  example,  hogs  make  better  gains  following  cattle  fed  on  clover  or  cowpea 
nr  alfalfa  roujrhness  with  corn  than  they  do  when  the  roughness  is  timothy, 
millet,  or  sorghum.  IJkewls(»  there  is  a  material  benefit  to  the  hog  by  feeding 
the  steer  a  limited  amount  of  linseed  meal.  There  is  also  a  benefit  to  the  ho? 
from  fetHlinj?  cotton-se(Hl  meal  to  the  steer,  although  it  is  less  marked  than 
when  linseed  meal  is  usihI. 

It  is  almost  as  profitable  to  use  a  supplemental  feed  like  tankage  or  linseed 
meal  for  hojrs  that  are  ft)llowing  cattle  as  for  those  that  are  being  fed  on  fresh 
grain.  KspfH-ially  is  this  true  of  hojrs  following  cattle  fed  on  straight  com 
with  timothy  ar  stover  for  roujrhness  in  winter  or  blue  prass  or  timothy  imh- 
ture  in  sunnner.  Likewise  a  clover,  alfalfa,  <'ow|)ea,  or  soja-bean  pasture  for 
h<»gs  following  cattle  will  aflFtK't  just  as  favorably  the  profits  as  though  the  hogs 
were  not  following  cattle.  In  view  of  the  fact  that  a  considerable  part  of  the 
pn>tit  of  steer  feedinjr  is  in  the  hop  gains,  it  is  imiK)rtant  that  most  careful 
attention  be  piven  to  the  hops,  in  order  that  the  maximum  gain  may  be 
stK-urtMl. 

An  abundant  sui>i»ly  of  pure  water  convenient  to  the  feeding  bunks  and  to 
tln»  grazinjr  grounds  is  absolutely  imperative.  It  is  fatal  to  good  results  to 
refjuire  the  cattle  to  travel  long  distances  to  water  or  to  drink  from  pools  or 
troughs  that  are  befoukMl  by  hops  or  other  stock.  A  steer  on  full  feed  and 
undtM*  the  strain  of  rai>id  production  nnpiires  a  large  quantity  of  water  daily. 

Cattle  that  are  being  fattencMl  should  be  fed  with  the  utmost  regularity', 
should  be  kept  as  quiet  as  i)ossible,  and  should  be  encouraged  to  lie  down  when 
not  eating.    They  should  never  be  frightened  or  disturbed  In  any  way. 

Changes  in  feed,  location,  or  surroundings  of  cattle  that  are  fat  should  never 
be  made,  except  such  ns  are  docideilly  for  the  better,  and  even  then  shoiild  be 
nuide  only  w^hen  most  imi)erativ«». 

COTTON-SEED  MEAL  AND  COEN  SILAGE  FOB  DAIBT  COWS.' 

Jolin  Michels  and  J.  M.  Burgess,  of  the  South  Carolina  Station, 
state  that  ''  there  is  a  prevailing  belief  that  when  cotton-seed  meal  is 

"  <  Vmipiled  fnmi  South  Carolina  Sta.  Bui.  131. 
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fed  for  long  periods  in  quantities  exceeding  4  pounds  per  cow  daily 
the  health  of  the  animals  will  be  more  or  less  injuriously  affected,'' 
but  in  a  series  of  experiments  wiiich  they  report  it  was  found  that 
cotton-seed  meal  may  be  fed  in  conjunction  with  good  com  silage  to 
the  extent  of  from  5  to  (>  pounds  per  cow  daily  without  affecting  the 
health  of  the  animals.  Indeed  such  a  ration  appeared  to  keep  the 
cows  in  an  unusually  good  state  of  health.  A  ration  consisting  of 
cotton-seed  meal  and  good  corn  silage  was  consumed  by  the  cows  with 
great  relish,  w^hich  was  in  no  way  lessened  when  the  feeding  of  such 
a  ration  was  continued  for  a  period  of  five  months. 

No  bad  eflFects  were  noticeable  from  the  practice  of  feeding  cotton-seed  meal 
and  corn  silage  separately.  On  the  contrary,  such  a  practice  appears  to  have 
distinct  advantages  over  the  common  practice  of  mixing  the  meal  with  the 
roughage.  Our  results,  therefore,  tend  to  disprove  the  i)revailing  belief  that 
heavy  concentrates  like  cotton-seed  meal  will  act  detrimentally  on  the  health 
of  cows  when  fed  unmixed  with  more  bulky  feeds. 

Cows  feil  exclusively  on  cottcm-seeil  meal  and  corn  silage  for  a  |)eriod  of  five 
months  exhibited  no  craving  for  dry  roughage,  but  always  i)referred  silage  to 
good  hay. 

According  to  the  herd  records,  tlie  cows  yielded  more  milk  and  butter  fat 
during  this  experiment  than  during  any  corresiwHidlng  i)eriod  in  previous  years. 
Cotton-seeil  meal  and  rich,  \v(»ll  matured  corn  silage  ccmstltute  an  excellent 
ration  for  cows  yielding  fnmi  20  to  .30  pounds  of  milk  daily. 

These  results  are  of  special  importance  because  cotton-seed  meal 
and  corn  silage  form  by  far  the  cheapest  dairy  feeds  available  to 
dairymen  in  South  Carolina  and  elsewhere  in  the  South.  It  is  stated 
that  the  cost  of  such  a  ration  is  only  slightly  more  than  half  that  of 
the  common  dairv  ration  now  fed  in  the  State. 

The  good  results  obtained  in  these  experiments  in  the  exclusive 
feeding  of  cotton-seed  meal  and  corn  silage  as  a  dairy  ration  was  at- 
tributed largely  to  the  fact  that  the  corn  silage  was  made  from  well 
matured  corn  rich  in  grain,  making  it  especially  rich  in  carbohy- 
drates, for  it  is  explained  that  unless  silage  is  especially  rich  in  grain 
a  ration  consisting  entirely  of  corn  silage  and  cotton-seed  meal  will 
be  deficient  in  nonnitrogenous  matter  (carbohydrates). 

It  is  believed  that  "  with  cotton-seed  meal  furnishing  an  unusually 
cheap  protein  supply,  and  with  the  great  yields  of  com  possible  in 
this  State  *  *  *  milk  can  l>e  produced  as  cheaply,  if  not  more 
cheaply,  in  South  Carolina  than  in  any  other  portion  of  the  world.'' 

CABBONATED  HILK.« 

Ij,  L.  Van  Slyke  and  A.  W.  Bosworth,  of  the  New  York  State 
Station,  report  that  in  making  a  study  of  the  chemical  changes  which 

«  Ck)mi)iled  from  New  York  State  Sta.  Bui.  292. 
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occur  ill  koumiss  made  from  cows'  milk  it  was  noticed  tliat  lactic  acid 
formed  much  moi'e  slowly  in  the  koumiss  than  in  ordinary  milk. 
This  was  found  to  be  due  to  the  action  of  carbon-dioxid  gas  under 
pressure. 

A  series  of  experiments  was  therefore  undertaken  to  ascertain  the 
elfect  of  carbon  dioxid  under  dilferent  pi^essures  upon  the  develop- 
ment of  lactic  acid  in  milk.  These  experiments  were  made  with  (1) 
fresh  separator  skim  milk,  (2)  fresh  whole  milk  drawn  and  handled 
under  goo<l  hygienic  conditions,  (3)  fresh  skim  milk  pasteurized  at 
1S.')°  F.,  and  (4)  fresh  whole  milk  pasteurized  at  185®  F. 

The  best  results  were  securetl  when  newly  pasteurized  luilk  or  cleanly  drawn 
fresh  milk  was  treated  with  carbon  dioxid  In  a  tank,  such  as  Is  used  In  bottling 
establishments  in  ])rej)arinK  carbonateil  drinks,  and  then  placed  In  siphon  bot- 
tles. When  <-harj?ed  under  j)res8ures  of  from  70  to  75  i)Ounds  and  kept  at  tem- 
peratures i'an;;ing  from  iiii°  to  00°,  lK)ttleH  of  clean  fresh  milk  or  pasteurized 
milk  kept  fn»m  four  to  five  months  without  |)erceptibie  increase  in  acidity. 

Milk  carbonated  under  a  pressure  of  70  iwunds  comes  from  tbe  bottle  as  a 
foamy  mass,  more  or  less  like  koumiss  that  is  two  or  three  days  old.  It  ba8a 
slightly  acid,  pleasant  tiavor,  due  to  the  earbon  dioxid,  tmd  has  u  somewhat 
more  salty  taste  than  ordinary  milk.  In  the  case  of  carbonated  milk  pasteur- 
ized at  1S5°  F.,  there  is,  of  <*ours«s  Manethint;  of  a  *'  cooked  *'  taste.  Tbongb  tbe 
eream  seiwrates  in  the  i)ottle,  it  is  thorout^hly  remixed  by  a  little  shaking  a» 
the  milk  comes  from  the  bottle,  and  there  is  no  appearance  of  separate  porti- 
rJes  of  cream.  All  who  have  had  occasion  to  test  the  quality  of  carbonated 
milk  as  a  beverage  agree  in  repirding  it  is  a  pleasant  drink.  In  the  case  of 
milk  bottled  under  a  pressure  of  150  pounds  of  carbon  dioxid,  the  milk  dellT- 
ertHl  from  the  siphon  is  about  the  consistency  of  whipped  cream,  but,  on  stand- 
in;:  a  short  time  it  changes  into  a  readily  drinkable  condition. 

Carbonated  milk  furnishes  a  pleasant  beverage,  and  it  is  suggested 
that  it  may  find  practical  use  as  a  healthful  drink  and  as  a  valuable 

food  for  invalids  and  children  in  eases  where  ordinary  milk  doesnol 
(litest  well. 

It  is  pointed  out  that  in  order  to  prepare  carbonated  milk  success- 
fully *'  the  milk  should  be  drawn  so  as  to  be  as  free  as  possible  from 
<liri,  and  ju-omptly  cooled  below  45°  F.  It  should  be  carbonated 
within  a  few  hours.  All  the  vessels  with  which  the  milk  comes  in 
contact,  from  milking  to  bottling,  should  be  carefully  sterilized  be- 
fore use.  In  case  milk  can  not  be  carbonated  quite  promptly  after 
drawing,  it  shoidd  be  thoroughly  i)asteurized  before  being  charged 
and  bottled.'' 

PRESEEVATION  OF  FENCE  POSTS.*' 

As  II.  F.  Weiss  in  a  recent  circular  of  the  Forest  Service  of  this 
I)ei)ai-tment  points  out,  it  is  each  year  becoming  more  diflScult  to 
ser'ure  satisfactory  fence  posts,  and  since  substitutes  such  as  reen- 

"('onipiliHl  from  Wyoming  Sta.  Bui.  To;  Kpt.  1897,  p.  29;  U.  8.  Dept  Agr^ 
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forced  concrete  and  iron  are  probably  too  costly  to  compete  with 
wooden  posts,  the  only  solution  of  the  difficulty  lies  in  the  use  of 
cheaper  woods  and  in  preventing  decay  by  preservative  treatment. 

A  great  variety  of  preservative  treatments  have  been  tried  with 
varying  success.  B.  C.  Buffum,  of  the  Wyoming  Experiment  Sta- 
tion, reports  that  he  has  been  able  to  preserve  pitch-pine  posts  with 
but  little  injury  for  sixteen  years  by  dipping  the  lower  ends  of 
the  posts  in  crude  petroleum  to  a  sufficient  distance  to  come  above 
the  ground  line  when  the  posts  are  set,  and  burning  off  the  oil.  He 
states  that  "  this  dipping  can  be  done  very  cheaply  and  will  undoubt- 
edly pay.  A  second  method  is  to  simply  dip  2i  feet  of  the  bottom 
of  the  posts  in  crude  petroleum  or  in  tar;  this  did  fairly  well.  The 
oil  seemed  a  better  protection  to  the  posts  than  did  the  coal  tar. 
Posts  that  were  well  charred  by  burning  came  in  about  third 
place.     *     *     * 

Tliere  is  little  advantage  to  be  gained  by  simply  oiHng  or  tarring  a  band 
to  protect  the  post  from  dry  rot  where  it  comes  tlirougli  the  ground,  and  less 
from  any  treatment  of  only  a  portion  below  the  ground.  Such  oil  band  heli>ed 
preserve  the  post,  but  the  time  taken  to  apply  the  oil  in  this  manner  woulVl 
make  it  more  expensive  than  dipi)ing  the  entire  lower  end  of  the  post. 

The  Forest  Service  has  made  a  very  careful  study  of  the  subject  of 
preservation  of  posts,  and  has  obtained  the  most  satisfactory  results 
on  the  whole  with  the  creosote  treatment.  The  chief  merit  of  this 
treatment  is  that  it  renders  inferior  woods  as  serviceable  as  those  of 
better  quality,  thus  saving  the  latter  for  other  purposes  and  aiding  in 
conserving  the  rapidly  diminishing  supply  of  the  more  valuable 
woods. 

The  process  of  treatment  with  creosote  has  been  greatly  cheapened 
by  what  is  known  as  the  "  open-tank "  method  introduced  by  the 
Forest  Service.  It  is  stated  that  the  necessary  equipment  for  this 
treatment  can  l)e  installed  at  a  coft  of  from  $30  to  $45,  or  for  much 
less  if  an  old  boiler  is  used.  The  essential  requirements  are  that  the 
creosote  shall  be  heated  to  about  215°  F.  and  that  the  butts  of  the 
posts  shall  be  submerged  up  to  about  6  inches  above  their  ground  line. 
A  tank  with  a  bottom  12  square  feet  in  area  has  been  found  of  suffi- 
cient size  for  treating  forty  to  fifty  G-inch  posts  a  day,  or  double  that 
number  when  two  runs  per  day  can  be  made,  as  is  possible  with  lodge- 
pole  pine  posts.  The  amount  of  creosote  absorbed  was  found  in  the 
Forest  Service  experiments  to  vary  from  one-tenth  gallon  with  Eu- 
calyptus postvS  to  seven-tenths  gallon  with  sycamore,  cottonwood,  and 
lodgepole  pine.  At  the  time  these  experiments  were  made  the  price 
of  creosote  varied  from  10  cents  per  gallon  in  the  East  and  Middle 
West  to  27  cents  per  gallon  in  the  Rocky  Mountain  States,  and  was 
about  16  cents  per  gallon  on  the  Pacific  coast.    On  the  basis  of  these 
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figures  it  is  estimated  that  the  cost  of  treating  a  post  varied  from  4 
to  15  cents. 

Tn  experiments  with  tlie  preservative  treatment  in  Idaho  it  was 
found  that  the  durability  of  lodgepole  pine  posts  was  increased  six- 
teen years.  On  this  basis,  and  notwithstanding  the  high  price  of 
creo>ote  in  Idaho,  it  is  estimated  that  by  treating  the  posts  there  was  a 
saving  with  interest  at  0  per  cent  of  2  cents  per  post  yearly.  It  is 
pointed  out  that  ^^nce  tlie  resistance  of  all  treated  posts  to  decay  is 
alike  regardless  of  the  kind  of  wood  only  the  cheaper  kinds  of  woods 
should  be  used  for  posts,  and,  further,  that  as  sapw^ood  is  more 
i^eadil}^  impregnated  with  creosote  than  heartwood,  posts  containing 
much  sjipwood  aiv  to  be  preferred  to  tho.se  which  aiv  largely  «)f 
heartwood.  It  is  quite  important  that  the  post^  should  be  air  dry 
before  they  are  treated  or  set.  "  They  should  be  cut  at  least  a  month 
before  treatment.  Wood  dries  fastest  in  spring  or  sunmier,  but  with 
those  species  which  check  badly,  such  as  the  oaks,  cutting  is  best  done 
in  autunm  or  earlv  winter." 

Both  the  inner  and  outer  bai'k  should  be  completely  removed  before 
treatment.     Round  posts  are,  as  a  rule,  preferable  to  split  posts. 

If  butt  treatments  in  the  oi)en  tank  can  not  he  given,  and  yet  some  preserva- 
tive nietliod  is  desireil,  pinnge  tlie  butts  of  the  iM>sts  into  a  vessel  of  hot  creosote 
or  carbulineum  or  apply  either  liquid  with  a  brush.  A  long  bath  iu  hot  creo- 
sote, followed  by  a  sliorter  one  in  cold  creosote,  will  probably  give  beet  i*e8ult8. 
T'sually  woods  with  a  porous  structure,  lilce  the  i)oplarB,  can  be  treated  more 
easily  than  dense  woimIs,  like  the  oaks,  and  hence  need  not  be  left  In  the  creosote 
for  so  long  a  tinie. 

The  tops  of  posts  sliould  be  cut  slanting,  preferably  with  an  axe, 
so  that  the  rain  will  not  remain  on  them.  If  cut  with  a  saw  the  pitch 
should  l)e  greater. 

letting  posts  small  end  downward  has  no  effect  in  checking  decay. 

There  is  souie  advantage  from  piling  stones  around  the  base  of  the 
posts  or  setting  them  in  masonry  or  concrete,  but  not  enough  to 
justify  the  cost. 

Charring  the  butt  of  the  post,  if  properly  done,  gives  good  results. 
The  i)osts  in  this  case  should  Ix?  thoroughly  diy  and  the  charring 
should  extend  at  least  G  inches  above  the  ground  line. 

Soaking  jx)sts  in  solutions  of  copper  sulphate  or  mercuric  chlorid 
is  not  considered  a  practical  method  of  treatment. 

Good  i-esults,  particularly  with  soft  woods  like  sycamore  and  Cot- 
tonwood, have  sometimes  l>een  obtained  by  boring  holes  diagonally 
into  the  posts  just  al)ovc  the  ground  line  and  filling  them  with  some 
j)reservative  solution,  such  as  various  forms  of  coal  tar,  but  it  should 
Ix'  borne  in  mind  that  the  posts  are  weakened  by  the  boring  of  such 
holes. 
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THE  USE  OF  THE  SPLIT-LOG  DRAG  ON  EARTH 

ROADS. 


IHTEODirCTION. 

The  earth  road  is  by  far  the  most  common  type  of  highway  in  this 
country.  Its  cheapness  in  comparison  with  other  types  of  construc- 
tion and  the  absence  in  many  sections  of  the  country  of  rock,  gravel, 
or  other  hard  natural  materials  for  road  building  will  render  its  use 
necessarA^  for  many  years  to  come. 

There  are  at  present  in  this  country  about  2,000,000  miles  of  such 
roads,  most  of  which  must  be  maintained  by  some  means  more  or  less 
inexpensive.  The  split-log  drag  is  of  great  service  on  roads  of  this 
class,  and  an  increasing  mileage  of  the  rural  highways  of  this  country 
is  being  kept  in  repair  economically  and  well  by  the  use  of  this  simple 
implement.  It  is  now  in  use  in  many  States  of  the  Union  and  in 
foreign  countries  also,  and  its  adoption  in  most  localities  where  there 
are  earth  roads  will  doubtless  increase. 

The  aim  in  writing  this  bulletin  has  been  to  give  a  concise  descrip- 
tion of  the  construction  of  the  split-log  drag  and  the  method  of  using 
it  which  will  give  the  best  results.  The  ditch  cleaner,  another  useful 
implement  for  use  on  earth  roads,  has  also  been  briefly  described. 

THE  GONSTRTTCTION  OF  A  SPLIT-LOG  DRAG. 

The  author  has  experimented  with  a  great  variety  of  devices  for 
road  dragging,  but  has  found  the  two-slab  log  or  plank  drag  with 
liberal  '*set  back"  the  most  satisfactory.  Double  drags  for  working 
both  sides  of  the  roadway  simultaneously  have  been  tried  with  only 
limited  success.  The  reason  for  this  lies  in  the  fact  that  both  sides 
of  an  earth  road  are  never  exactly  alike.  This  causes  the  two  parts 
of  the  drag  to  work  unevenly  and  to  interfere  with  each  other.  It  is 
also  impossible  for  one  man  to  operate  both  parts  successfully,  as  will 
be  shown  later  on. 

Two  mistakes  are  commonly  made  in  constructing  a  drag.  The 
first  lies  in  making  it  too  heavy.  It  should  be  so  light  that  one  man 
can  easily  lift  it.  Besides,  a  light  drag  responds  more  readily  to  various 
methods  of  hitching  and  to  the  shifting  of  the  position  and  weight  of 
the  operator,  both  of  which  are  essential  considerations  and  are  dis- 
cussed more  fully  under  the  head  '*How  to  use  a  drag"  (p.  9).  A 
drag  can  be  made  heavier  at  any  time  by  proper  weighting. 

The  other  mistake  is  in  the  use  of  squared  timbers,  instead  of  those 
with  sharp  edges,  whereby  the  cutting  effect  of  sharp  edges  is  lost  and 
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the  drag  is  permitted  to  gUde  over  instead  of  to  equalize  the  irregular- 
ities in  the  surface  of  the  road.  These  mistakes  are  due  partly  to 
badly  drawn  illustrations  and  plans  of  drags  which  have  occasiona^y 
appeared  in  newspapers  and  partly  to  the  erroneous  idea  that  it  is 
necessary  that  a  large  amount  of  earth  shall  be  moved  at  one  time. 

A  dry  red  cedar  log  is  the  best  material  for  a  drag.  Bed  elm  and 
walnut  when  thoroughly  dried  are  excellent,  and  box  elder,  soft 
maple,  or  even  willow  are  preferable  to  oak,  hickory,  or  ash. 

The  log  should  be  7  or  8  feet  long  and  from  10  to  12  inches  in  diam- 
eter, and  carefully  split  down  the  middle.  The  heaviest  and  best 
slab  should  be  selected  for  the  front.  At  a  point  on  this  front  slab  4 
inches  from  the  end  that  is  to  be  at  the  middle  of  the  road  locate  the 


Fio.  1.— Plan  and  elevation  of  split-log  drag. 

center  of  the  hole  to  receive  a  cross  stake  and  22  inches  from  the  other 
end  of  the  front  slab  locate  the  center  for  another  cross  stake.  The 
hole  for  the  middle  stake  will  lie  on  a  line  connecting  and  halfway 
between  the  other  two.  See  figure  1.  The  back  slab  should  now  be 
placed  in  position  behind  the  other.  From  the  end  which  is  to  be  at 
the  middle  of  the  road  measure  20  inches  for  the  center  of  the  ctosb 
stake,  and  6  inches  from  the  other  end  locate  the  center  of  the  outside 
stake.  Find  the  center  of  the  middle  hole  as  before.  When  these 
holes  are  brought  opposite  each  other,  one  end  of  the  back  alab  will 
lie  16  inches  nearer  the  center  of  the  roadway  than  the  front  one, 
giving  what  is  known  as  ''  set  back."  The  holes  should  be  2  inches  in 
diameter.     Care  must  be  taken  to  hold  the  auger  phimb  in  boring 
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these  holes  in  order  that  the  stakes  shall  fit  properly. .  The  hole  to 
receive  the  forward  end  of  the  chain  should  be  bored  at  the  same  time.. 

The  two  slabs  should  be  held  30  inches  apart  by  the  stakes.  Straight- 
grained  timber  should  be  selected  for  the  stakes,  so  that  each  stake 
shall  fit  snugly  into  the  2-inch  hole  when  the  two  slabs  are  in  the 
proper  position.  The  stakes  should  taper  gradually  toward  the  ends. 
There  should  be  no  shoulder  at  the  point  where  the  stakes  enter  the 
slab.     The  stakes  should  be  fastened  in  place  by  wedges  only. 

When  the  stakes  have  been  placed  in  position  and  tightly  wedged, 
a  brace  2  inches  thick  and  4  inches  wide  should  be  placed  diagonally 
to  them  at  the  ditch  end,  as  shown  in  figure  1.  The  brace  should 
be  dropped  on  the  front  slab,  so  that  its  lower  edge  shall  lie  within  an 
inch  of  the  ground,  while  the  other  end  should  rest  in  the  angle 
between  the  slab  and  the  end  stake. 


Fio.  2.— Perspective  view  of  split-log  drag. 

A  strip  of  iron  about  3  J  feet  long,  3  or  4  inches  wide  and  }  of  an 
inch  thick  may  be  used  for  the  blade.  This  should  be  attached  to  the 
front  slab,  so  that  it  will  be  one-half  inch  below  the  lower  edge  of  the 
slab  at  the  ditch  end,  while  the  end  of  the  iron  toward  the  middle  of 
the  road  should  be  flush  with  the  edge  of  the  slab.  The  bolts  holding 
the  blade  in  place  should  have  flat  heads  and  the  holes  to  receive  them 
should  be  countersunk. 

If  the  face  of  the  log  stands  plumb  it  is  well  to  wedge  out  the  lower 
edge  of  the  blade  with  a  three-cornered  strip  of  wood  to  give  it  a  set 
like  the  bit  of  a  plane. 

A  platform  of  inch  boards  held  together  by  three  cleats  should  be 
placed  on  the  stakes  between  the  slabs.  These  boards  should  be 
spaced  at  least  an  inch  apart  to  allow  any  earth  that  may  heap  up 
and  fall  over  the  front  slab  to  sift  through  upon  the  road  again. 
The  end  cleats  should  be  placed  so  that  they  will  not  rest  upon  the 
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cross  stakes,  but  drop  inside  them,  while  the  middle  cleat  can  be 
shifted  to  either  side  of  the  middle  stake.  These  cleats  should  extend 
about  an  inch  beyond  the  finished  width  of  the  platform. 

An  ordinary  trace  chain  is  strong  enough  to  draw  the  implement, 
provided  the  clevis  is  not  fastened  through  a  link.  The  chain  should 
be  wrapped  around  the  rear  stake,  then  passed  over  the  front  slab. 
Raising  the  chain  at  this  end  of  the  slab  allows  the  earth  to  drift  past 
the  face  of  the  drag.  The  other  end  of  the  chain  should  be  passed 
through  the  hole  in  the  end  of  the  slab  and  is  held  by  a  pin  passed 
through  a  link.     One  and  one-half  trace  chains  are  sufficient. 

In  many  logs  the  grain  runs  aroimd  the  tree  in  such  a  way  that 
when  split  the  slabs  will  be  in  a  *'wind."     If  this  wind  is  not  more 
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Fio.  3.    Plan,  front  and  side  views  of  plank  drag. 

than  4  inches  in  8  feet,  the  timber  can  be  used  to  good  advantage  by 
setting  it  so  that  the  blade  end  of  the  log  shall  slant  forward  when  the 
other  end  is  perpendicular.  The  construction  of  the  drag  in  this  case 
is  the  same  as  given  above,  but  care  must  be  taken  that  the  holes 
bored  to  receive  the  stakes  are  plumb.  No  wedging  under  the  lower 
edge  of  the  blade  is  necessary  in  using  such  a  log. 

Drags  are  often  constructed  of  planks  instead  of  logs.  There  is 
nothing  in  the  construction  of  a  plank  drag  that  calls  for  particular 
mention  except  the  strengthening  of  the  planks  along  their  middle 
lino  by  a  2  by  6  inch  strip,  as  is  shown  in  figure  3.  A  triangular  strip 
may  be  used  under  the  lower  edge  of  the  blade  to  give  it  the  proper 
cutting  slope. 
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HOW  TO  USE  A  DEAO. 


The  successful  operation  of  a  drag  involves  two  principles,  which 
when  thoroughly  understood  and  intelUgently  applied,  make  road 
working  with  this  implement  very  simple.  The  first  concerns  the 
length  and  position  of  the  hitch,  while  the  second  deals  with  the 
position  of  the  driver  on  the  drag.  Each  influences  the  other  to  a 
large  extent,  and  successful  manipulation  of  the  drag  is  dependent 
upon  an  understanding  of  both  of  them. 

For  ordinary  purposes  the  snatch  Unk  or  clevis  should  be  fas- 
tened far  enough  toward  the  blade  end  of  the  chain  to  force  the 


rig.  4.— Perspective  view  of  plank  drag. 

unloaded  drag  to  follow  the  team  at  an  angle  of  45  degrees.  This 
will  cause  the  earth  to  move  along  the  face  of  the  drag  smoothly 
and  will  give  comparatively  Ught  draft  to  the  team,  provided  the 
driver  rides  in  the  line  of  draft.  Sometimes,  however,  conditions 
are  met  which  require  special  treatment,  and  in  a  rolling  country 
such  conditions  are  not  infrequent.  Often  a  flat  place  several  rods 
m  length  or  a  seepy  spot  needs  special  attention. 

The  distance  from  the  drag  at  which  the  team  is  hitched  affects 
the  depth  of  the  cutting.     Shortening  the  chain  tends  to  lift  the 
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front  slab  from  the  ground;  a  longer  hitch  causes  the  blade  to  cut 
more  deeply.  The  length  of  hitch  may  be  regulated  by  lengthen- 
ing and  shortening  the  chain  at  the  end  which  runs  through  the 
hole  in  the  blade  end  of  the  drag. 

If  small  weeds  are  to  be  cut  or  a  furrow  of  earth  is  to  be  moved, 
the  doubletree  should  be  attached  rather  close  to  the  ditch  end  of 
the  drag.  The  drag  will  now  move  nearly  ditch  end  foremost,  and 
the  driver  should  stand  with  one  foot  on  the  extreme  forward  end 
of  the  front  slab*  This  will  swing  the  drag  back  to  the  proper 
angle  and  will  cause  the  blade  to  plow.  This  hitch  requires  slow 
and  careful  driving  in  order  to  prevent  the  drag  from  tipping  for- 
ward. If  the  blade  should  plow  too  deeply,  as  it  may  do  in  a  wet 
spot,  the  driver  should  shift  his  weight  toward  the  back  slab. 

If  straw  and  weeds  clog  the  blade,  they  can  usually  be  removed' 
if  the  driver  shifts  his  weight  to  a  point  as  far  as  possible  from  the 
ditch  or  blade  end.  Similarly,  if  he  steps  quickly  away  from  the 
ditch  end,  the  load  of  earth  may  be  dropped  into  a  low  place  or 
mudhole. 

Some  attention  should  be  given  to  the  edge  of  the  blade.  In  the 
beginning,  the  average  earth  road  requires  no  steel  plate  on  the 
drag,  though  the  drag  will  be  better  preserved  if  the  steel  is  applied 
at  first.  At  the  end  of  a  year's  work,  if  the  drawing  has  been 
faithfully  done,  a  steel  plate  will  be  needed.  If  the  twist  of  the  log 
is  properly  used,  or  the  three-cornered  strip  of  wood  is  placed  under 
the  blade  as  described  on  page  7,  a  flat  piece  of  steel  will  answer. 
In  case  the  blade  stands  perpendicularly  it  should  be  slightly  cupped 
when  sharpened. 

Usually  two  horses  are  enough  to  pull  a  drag  over  an  ordinary  earth 
road.  When  four  horses  are  used,  they  should  be  hitched  to  the  drag 
by  means  of  a  four-horse  evener.  The  team  should  be  driven  with 
one  horse  on  either  side  of  the  right-hand  wheel  track  or  rut  the  full 
length  of  the  portion  to  be  dragged,  and  the  return  made  over  the 
other  half  of  the  roadway. 

The  object  of  such  treatment  is  to  move  earth  toward  the  center  of 
the  roadway  and  to  raise  it  gradually  above  the  surrounding  level. 
While  this  is  being  accomplished,  all  mudholes  and  ruts  will  be  filled, 
into  which  traffic  will  pack  the  fresh  earth. 

WHEN  TO  USE  A  DRAG. 

The  drag  does  the  best  work  when  the  soil  is  moist,  but  not  sticky. 
The  earth  then  moves  freely  along  the  faces  of  the  slabs.  If  the 
roadway  is  very  badly  rutted  and  full  of  holes,  it  may  be  well  to  use 
the  drag  once  when  the  ground  is  slushy.  This  treatment  is  partieu- 
larly  applicable  before  a  cold  spell  in  winter  when  it  is  posaible  to  have 
a  roadway  freeze  smooth. 
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A  smooth  road  surface  is  secured  by  this  method.  Clay,  when 
mixed  with  water  and  thoroughly  worked,  becomes  remarkably 
tough  and  impervious  to  water.  If  compacted  in  this  condition 
it  becomes  extremely  hard. 

Another  valuable  result  of  dragging  is  the  reduction  of  dust,  for 
the  particles  of  clay  cohere  so  tenaciously  that  there  is  but  little  wear 
when  the  surface  is  smooth.  Dust  on  an  earth  road  is  due  to  the 
breaking  up  under  traffic  of  the  frayed  and  upturned  edges  of  ruts 
and  hoof  prints.  If  the  surface  is  smoothed  after  each  rain  and  the 
road  dries  hard  and  even,  no  edges  are  exposed  to  crushing  and  the 
only  dust  which  forms  is  that  due  to  actual  wear  of  the  road  surface. 

There  are  so  many  influences  at  work  and  conditions  are  so  varied 
in  different  localities  that  it  is  quite  impossible  to  lay  down  a  general 
rule  for  the  number  of  treatments  needed  to  keep  a  road  in  good  con- 
dition. A  tough  clay  or  a  stiff  sandy  clay  will  resist  the  action  of 
wheels  and  hoofs  for  a  longer  period  than  a  loam,  other  things  being 
equal.  Certain  sections  of  a  roadway  will  require  more  attention 
than  others  because  of  steep  grades,  seepage,  exposure  to  hillside 
wash,  etc.  The  best  guide  in  meeting  these  conditions  is  the  knowl- 
edge and  experience  gained  while  dragging  the  roadway. 

There  is  one  condition,  however,  in  which  special  treatment  should 
be  given  to  a  road.  Clay  hills  under  persistent  dragging  frequently 
become  too  high  in  the  center.  To  correct  this  it  is  best  to  drag  the 
earth  toward  the  center  of  the  road  twice  and  away  from  it  once. 

USE  OF  A  DRAG  OK  ROCKY  OR  ORAVELLY  ROADS. 

In  soils  full  of  loose  stones  or  even  small  bowlders  the  drag  has  done 
good  service.  The  loose  stones  are  drawn  into  a  windrow  down  the 
center  of  the  road  while  the  earth  is  deposited  aroimd  the  bowlders  in 
such  a  way  that  the  surface  is  leveled.  The  loose  stones  in  the  center 
of  the  road  should  of  coiu^e  be  removed.  Where  there  is  a  large  pro- 
portion of  small  stones  or  gravel  the  drag  will  keep  down  the  inequali- 
ties in  the  surface. 

COST  DATA. 

There  is  little  available  data  on  the  cost  of  maintenance  of  earth 
roads  by  dragging.  However,  there  is  no  doubt  as  to  the  economy  of 
the  drag,  either  in  first  cost  or  in  its  operation.  The  most  elaborate 
form  will  cost  but  a  few  dollars  for  material  and  labor,  while  one  man 
and  team  can  operate  it  successfully  imder  all  usual  conditions.  As 
a  consequence,  the  statements  given  below  are  well  within  reason  and 
indicate  what  may  be  accomplished  with  a  very  small  outlay. 

The  following  f^ures  show  the  cost  of  maintaining  ordinary  country 
roads  per  mile  per  year  without  a  drag,  and  may  be  taken  as  a  basia 
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of  the  cost  of  such  maintenance.  They  were  obtained  in  Kansas  by 
Prof.  W.  C.  Hoad,  of  the  University  of  Kansas,  in  1906,  and  were 
taken  from  the  official  records  of  the  counties: 

Crawford  County |62 

Douglas  County 38 

Franklin  County 34 

Johnson  County 48 

Neosho  Courty 40 

Saline  Coauiy 43 

The  average  cost  is  $42.50  per  mile  per  year,  and  it  may  safely  be 
said  that  the  cost  of  dragging  would  be  trifling  in  comparison. 

Mr.  F.  P.  Sanborn *»  states:  *'The  least  expense  per  mile  [for 
dragging]  was  about  $1.50;  the  greatest  a  little  over  $6;  the  average 
expense  per  mile  for  5i  miles  a  little  less  than  $3."  Commenting 
further,  Mr.  Sanborn  declares:  *'The  writer  has  lived  by  this  piece  of 
road  all  his  Ufe,  and  although  we  have  had  the  extremes  of  weather 
this  season,  both  wet  and  dry,  not  for  forty  years  has  the  road  in 
question  been  so  free  from  mud  and  dust.  Parties  who  have  known 
the  road  all  their  lives  are  agreed  that  it  never  was  in  so  good  con- 
dition a  season  through.'' 

When  Mr.  R.  H.  Aishton,  general  manager  of  the  Chicago  and 
Northwestern  Railroad,  investigated  the  work  of  the  split-log  drag  at 
Sac  City,  Iowa,  preliminary  to  the  campaign  inaugurated  by  that  com- 
pany in  1905,  he  learned  that  one  township  had  experimented  with 
the  drag  on  28  miles  of  highway,  for  a  year.  He  found  that  the 
township  paid  for  the  making  of  the  drags  and  hired  men  to  use 
them,  including  the  original  cost  of  the  drags  when  figuring  the 
expense  of  the  year's  work.  The  total  expense  for  the  twelve 
months  averaged  $2.40  per  mile,  and  the  roads  were  reported  to  have 
been  *'like  a  race  track''  the  larger  portion  of  the  year. 

A  neighborhood  of  farmers  in  Ray  County,  Mo.,  employed  one  of 

their  number  to  drag  a  5-mile  stretch.     He  received  compensation  at 

the  rate  of  $3  per  day.     When  the  end  of  the  year  came  and  a  settle- 

nent  was  made,  the  cost  for  the  year  was  foimd  to  be  $1.66  per  mile. 

'"^^e  road  is  a  tough  cla;^  "^  ^  ^t-  I'nformant  declares  it  was  always 

■  ich  y  ^^ter  than  the  oti.  -      ,af  ^  m  the  neighborhood. 

5^^'     ^'liiflTYi  "^riKorfs"..      •*    hr    Lfinnesota  Agricultural  Station, 

«»  Ki^i^^^i^  nain  road  made  entirely  of 

-        -•  .'  ^'"*  vhich  during  the  past  year 

^ '  '  •^ '  '  •  :i  »      J  '^-'^'ilopment  of  soft  places," 


"7C 


^6  per  mile. 
^^    -  -  "  -•••-.     906,  p.  112. 
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COKSTBTJCTIOK  AND  USE  OF  A  DITCH  CLEANER. 

The  ditcher  or  ditch  cleaner  is  a  convenient  device  for  cl6%ring 
ditches.  It  consists  of  a  guide  plank,  2  inches  by  12  inches  by  12  feet, 
and  a  mold  board,  2  inches  by  12  inches  by  8  feet.  These  are  braced 
with  a  crosspiece  3  feet  long  as  shown  in  figure  5.  The  mold  board 
should  be  shod  with  an  iron  plate  J  inch  by  4  inches  by  3  feet,  held  in 
position  with  J-inch  bolts  coimtersunk.  The  cross  brace  should  be 
hollowed  3  inches  on  each  side  at  the  middle,  the  hollowing  to  begin 
not  less  than  4  inches  from  each  end,  in  order  that  its  bearing  against 
the  guide  and  mold  board  planks  shall  not  be  shortened,  nor  the  nail- 
ing space  decreased.  This  is  done  to  prevent  earth  from  heaping  up 
in  front  of  the  brace.  A  light  platform  is  needed  to  make  the  use  of 
the  ditcher  safe. 
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Fig.  5.— Plan  of  plank  ditch  cleaner. 

The  hitch  is  made  as  shown  in  figure  5,  the  short  side  of  the  chain 
being  about  2  feet  3  inches  in  length  and  the  long  side  8  feet  3  inches. 
The  chain  is  made  to  pass  over  the  mold  board,  so  that  it  may  clear 
itself  more  readily.  Two  or  three  horses,  according  to  the  difliculty 
of  the  particular  condition,  are  necessary  to  clear  a  ditch. 

To  secure  the  best  service  from  the  ditcher,  a  weight  of  about  200 
pounds  should  be  placed  over  the  front  end.  The  essential  thing  to 
be  gained  is  to  have  the  ditcher  maintain  a  smooth,  even  surface  on 
the  bottom  of  the  ditch.  There  is  then  no  obstruction  to  the  flow  of 
water.  This  requires  that  soft,  muddy  holes  be  passed  over  lightly 
and  hard,  high  places  be  reduced.  This  result  is  obtained  if  the 
driver  shifts  his  weight  forward  or  backward  as  a  high  point  or  a  mud- 
hole  is  approached.  If  the  driver  shifts  his  weight  forward,  the  point 
of  the  ditcher  ^s  driven  into  the  ground.     If  he  moves  back,  the  pres- 

321 


14 

sure  on  the  forward  end  is  relieved  and  the  pull  on  the  chain  tends  to 
raise  it. 

Besides  clearing  the  ditch,  the  ditcher  assists  in  preserving  the 
slope  from  the  side  of  the  road  to  the  bottom  of  the  ditch.  This 
keeps  the  road  safe  from  possible  accident  to  traffic  from  ditches  with 
too  abrupt  slopes. 

COKCLTJSIOK. 

The  advantages  to  be  gained  from  the  persistent  use  of  a  road  drag 
may  be  summarized  as  follows: 

1.  The  maintenance  of  a  smooth,  serviceable  earth  road  free  from 
ruts  and  mudholes. 

2.  Obtaining  such  a  road  surface  with  the  expenditure  of  very  little 
money  and  labor  in  comparison  with  the  money  and  labor  required 
for  other  methods. 

3.  The  reduction  of  mud  in  wet  weather,  and  of  dust  in  dry  weather. 
There  are  also  Several  minor  benefits  gained  from  the  use  of  a  road 

drag,  besides  the  great  advantages  which  always  accrue  from  the 
formation  of  improved  highways,  of  which  may  be  mentioned  the 
banishment  of  weeds  and  grass  from  the  dragged  portion  of  the  road. 

321 


FARMERS'  BULLETINS. 


The  following  is  a  list,  by  number,  of  the  Farmers'  Bulletins  available  for  distri- 
)ution.  The  bulletins  entitled  '^Experiment  Station  Work''  give  in  brief  the  results 
>f  experiments  performed  by  the  State  experiment  stations.  Titles  of  other  bulletins 
ire  self-explanatory.  Bulletins  in  this  list  will  be  sent  free  to  any  address  in  the 
[JnitcKl  States  on  application  to  a  Senator,  Representative,  or  Delegate  in  Congress, 
)r  to  the  Secretary  of  Agriculture,  Washington,  D.  G.  Numbers  omitted  have  been 
liscontinued,  being  superseded  by  later  bmletins. 

22.  Experiment  Station  Work— XVI.    Pp.  32. 
2i.  Experiment  Station  Work— XVII.    Pp.  82. 
.25.  Protection  of  Food  Products  from  Injurious 
Temperatures.    Pp.  24. 

26.  Practical  Suggestions  for  Farm  -Buildings. 
Pp.48. 

27.  Important  Insecticides.    Pp.  46. 

28.  Eggs  and  Their  Uses  as  Food.    Pp.  40. 

29.  Sweet  Potatoes.    Pp.  40. 

31.  Household  Tests  for  Detection  of  Oleomar- 
garine and  Renovated  Butter.    Pp.  10. 

32.  Insect  Enemies  of  Growing  Wheat.    Pp.  38. 

33.  Experiment  Station  Work— XVIII.    Pp.  82. 

34.  Tree  Planting  in  Rural  School  Grounds.    Pp. 
82. 

35.  Sorghum  Sirup  Manufacture.    Pp.  40. 

37.  The  Angora  Goat.    Pp.  48. 

38.  Irrigation  in  Field  and  Garden.    Pp.  40. 

39.  Emmer:  A  Grain  for  the  Semiarid  Regions. 
Pp.16. 

40.  Pineapple  Growing.    Pp.  48. 
42.  Principles  of  Nutrition  and  Nutritive  Value 

of  Food.    Pp.  48. 

44.  Experiment  Station  Work— XIX.    Pp.  82. 

45.  Carbon  Bisulphid  as  an  Insecticide.    Pp.  28. 
47.  Winter  Forage  Crops  for  the  South.    I^.  40. 

49.  Experiment  Station  Work— XX.    Pp.  82. 

50.  Clearing  New  Land.    Pp.  24. 

51.  Dairying  in  the  South.    Pp.  48. 

52.  Scabies  in  Cattle.    Pp.  82. 

53.  Orchard  Enemies  in  the  Pacific  Northwest 
Pp.89. 

54.  The  Home  Fruit  Garden:  Preparation  and 
Care.    Pp.  16. 

55.  How  Insects  Affect  Health  in  Rural  Districts. 
Pp.19. 

56.  The  Home  Vineyard.    Pp.  22. 

57.  The  Propaaratlon  of  Plants.    Pp.  24. 

58.  How  to  Build  Small  Irrigation  Ditches.    Pp. 
28. 

59.  Scab  in  Sheep.    Pp.  48. 

61.  Practical    Suggestions  for   Fruit  Growers. 
Pp.30. 

62.  Experiment  Station  Work— XXI.    Pp.  82. 

64.  Rape  as  a  Forage  Crop.    Pp.  16. 

65.  Silkworm  Culture.    Pp.  82. 

66.  Cheese  Making  on  the  Farm.    Pp.  16. 

67.  Cassava.    Pp.  82. 

68.  Pearl  Millet.    Pp.  16. 

69.  Experiment  Station  Work— XXII.    Pp.  82. 

70.  Principles  of  Horse  Feeding.    Pp.  44. 
72.  Scale  Insects  and   Mites  on  Citrus  Trees. 

Pp.48. 
78.  Primer  of  Forestry.    Pp.  48. 

74.  Broom  Com.    Pp.  30. 

75.  Home  Manufacture  and  Use  of  Unfermented 
Grape  Juice.    Pp.  16. 

76.  Cranberry  Culture.    Pp.  20. 

77.  Squab  Raising.    Pp.  82. 

78.  Insects  Injurious  in  Cranberry  Culture.    Pp. 
82. 

79.  Horseshoeing.    Pp.  80. 

81.  Pruning.    Pp.89. 

82.  Poultry  as  Food.    Pp.40. 
88.  Meat  on  the  Farm:  Butcl»ering,  Curing,  and 

Keeping.    Pp.  87. 

85.  Beautifying  the  Home  Grounds.    Pp.  24. 

86.  Experiment  Station  Work— XXni.    Pp.  82. 

87.  Drainage  of  Farm  Lands.    Pp.  88. 

88.  Weeds  Used  in  Medicine.    Pp.  45. 
90.  Experiment  Station  Work— XXIV.    Pp.  82. 
92.  Barnyard  Manure.    Pp.  82. 
98.  Experiment  Station  Work— XXV.    Pp.  82. 


22. 
24. 
27. 
28. 
29. 
80. 
82. 
88. 
84. 
85. 
86. 
42. 
44. 
47. 
48. 
51. 
52. 
54. 
66. 
66. 
66. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
69. 
71. 
72. 
73. 
74. 
T7. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
91. 
92. 
93. 
95. 
97. 
96. 
99. 
OO. 
01. 
02. 
03. 
04. 
05. 
1)6. 
}7. 
)8. 
10. 
11. 
12. 
13. 
14. 
16. 
18. 
19. 
20. 
21. 


The  Feeding  of  Farm  Animals.    Pp.  40. 
Hog  Cholera  and  Swine  Plague.    Pp.  16. 
Flax  for  Seed  and  Fiber.    Pp.  16. 
Weeds:  And  How  to  Kill  Them.    Pp.  30. 
Souring  and  Other  Changes  in  Milk.    Pp.  22. 
Grape  Diseases  on  the  Pacific  Coast.    Pp.  15. 
Silos  and  Silage.    Pp.  30. 
Peach  Growing  for  Market.    Pp.  24. 
Meats:  Composition  and  Cooking.    Pp.  31. 
Potato  Culture.    Pp.  24. 
Cotton  Seed  and  Its  Products.    Pp.  16. 
Facts  about  Milk.    Pp.  32. 
Commercial  Fertilizers.    Pp.  38. 
Insects  Affecting  the  Cotton  Plant.    Pp.  32. 
The  Manuring  of  Cotton.    Pp.  16. 
Standard  Varieties  of  Chickens.    Pp.  48. 
The  Sugar  Beet.    Pp.  48. 
Some  Common  Birds.    Pp.  48. 
The  Dairy  Herd.    Pp.  30. 
Experiment  Station  Work— I.    Pp.  30. 
The  Soy  Bean  as  a  Forage  Crop.    Pp.  24. 
Bee  Keeping.    Pp.  48. 
Methods  of  Curing  Tobacco.    Pp.  24. 
Asparagus  Culture.    Pp.  40. 
Marketing  Farm  Produce.    Pp.  31. 
Care  of  Milk  on  the  Farm.    Pp.  40. 
Ducks  and  Geese.    Pp.  55. 
Experiment  Station  Work— II.    Pp.  32. 
Meadows  and  Pastures.    Pp.  30. 
Experiment  Station  Work— III.    Pp.  32. 
Essentials  in  Beef  Production.    Pp.  24. 
Cattle  Ranges  of  the  Southwest.    Pp.  82. 
Experiment  Station  Work— IV.    Pp.  82. 
Milk  as  Food.    Pp.  39. 
The  Liming  of  Soils.    Pp.  24. 
Experiment  Station  Work— V.    Pp.  32. 
Experiment  Station  Work— VI.    Pp.  27. 
The  Peach  Twig-Borer.    Pp.  16. 
Corn  Culture  in  the  South.    Pp.  24. 
The  Culture  of  Tobacco.    Pp.  22. 
Tobacco  Soils.    Pp.  28. 
Experiment  Station  Work— VII.    Pp.  82. 
Fisn  as  Food.    Pp.  32. 
Thirty  Poisonous  Plants.    Pp.  82. 
Experiment  Station  Work— VlII.    Pp.  82. 
Alkali  Lands.    Pp.  23. 
Potato  Diseases  and  Treatment.    Pp.  15. 
Experiment  Station  Work— IX.    Pp.-SO. 
Sugar  as  Food.    Pp.  31. 
Good  Roads  for  Farmers.    Pp.  46. 
Experiment  Station  Work— X.    Pp.  32. 
Suggestions  to  Southern  Farmers.    Pp.  48. 
Insect  Enemies  of  Shade  Trees.    Pp.  30. 
Hog  Raising  in  the  South.    Pp.  40. 
Millets.     Pp.  80. 

Southern  Forage  Plants.    Pp.  48, 
Experiment  Station  Work— XI.    Pp.  30. 
Notes  on  Frost.    Pp.  24. 
Experiment  Station  Work— XII.    Pp.  32. 
Breeds  of  Dairy  Cattle.    Pp.  48. 
Experiment  Station  Work— XIII.    Pp.  82. 
Saltbushes.    Pp.  20. 

Rice  Culture  in  the  United  States.    Pp.  28. 
Farmers'  Interest  in  Good  Seed.    Pp.  24. 
Bread  and  Bread  Making.    Pp.  40. 
The  Apple  and  How  to  Grow  It.    Pp.  82. 
Experiment  Station  Work— XIV.    Pp.  28. 
Irrigation  in  Fruit  Growing.    Pp.  48. 
Grape  Growing  in  the  South.    Pp.  82. 
Experiment  Station  Work— XV.    Pp.  80. 
Insects  Affecting  Tobacco.    Pp.  32. 
Beans.  Peas,  and  Other  Legumes  as  Food. 
Pp.88. 


(I) 


II 


194.  Alfalfa  Seed.    Pp.14. 

195.  Annual  Flowering  Plants.    Pp.  -18. 

1%.  Usefulness  of  the  American  Toad.    Pp.  16. 

197.  Importation  of   Game  Birds  and  Eggs  for 

Propagation.    Pp.  30. 

198.  Strawberries.    Pp.  24. 

199.  Com  Growing.    Pp.  32. 

200.  Turkeys.    Pp.  40. 

201.  Cream  Separator  on  Western  Farms.    Pp.23. 

202.  Experiment  Station  Work— XXVI.    Pp.  82. 

203.  Canned  Fruits,  Preserves,  and  Jellies.    Pp.  32. 

204.  The  Cultivation  of  Mushrooms.    Pp.  24. 
206.  Milk  Fever  and  Its  Treatment.    Pp.  16. 

208.  Varieties  of  Fruits  Recommended  for  Plant- 

ing.   Pp.  48. 

209.  Controlling  the  Boll  Weevil  in  Cotton  Seed 

and  at  Ginneries.    Pp.  32. 

210.  Experiment  Station  Work— XXVII.     Pp.  32. 

211.  The  Use  of  Paris  Green  in  Controlling  the 

Cotton  Boll  Weevil.    Pp.  23. 
213.  Raspberries.    Pp.  38. 

216.  Alfalfa  Growing.    Pp.  40. 

217.  £s!«ential  Steps  in  Securing  an  Early  Crop  of 

Cotton.    Pp.  16. 

218.  The  School  Garden.    Pp.  40. 

219.  Lessons  from  the  Grain  Rust  Epidemic  of 

1904.    Pp.  24. 

220.  Tomatoes.    Pp.  32. 

221.  Fungous  Diseases  of  the  Cranberry.    Pp.  16. 

222.  ExperimentStation Work— XX VIII.    Pp.32. 

223.  MiscellaneousCotton  Insects inTexas.  Pp.24. 

224.  Canadian  Field  Peas.    Pp.  16. 

225.  Experiment  Station  Work— XXIX.    Pp.  32. 

226.  Relation  of  Coyotes  to  Stock  Raising  m  the 

West.    Pp.  24. 

227.  Experiment  Station  Work— XXX.    Pp.  32. 

228.  Forest   Planting  and    Farm   Management. 

Pp.22. 

229.  The  Production  of  Good  Seed  Corn.    Pp.  24. 

231.  Spraying  for  Cucumber  and  Melon  Diseases. 

Pp.24. 

232.  Okra:  Its  Culture  and  Uses.    I*p.  16. 

233.  Experiment  Station  Work— XXXI.    Pp.  32. 

234.  The  Guinea  Fowl.    Pp.  24. 

235.  Preparation  of  Cement  Concrete.    Pp.  32. 

236.  Incubation  and  Incubators.    Pp.  32. 

237.  Experiment  Station  Work— XXXII.    Pp.  32. 

238.  Citrus  Fruit  Growing   in   the  Gulf  States. 

Pp.48. 

239.  The  Corrosion  of  Fence  Wire.    Pp.  32. 

241.  Butter  Making  on  the  Farm.    Pp.  32. 

242.  An  Example  of  Model  Farming.    Pp.  10. 

243.  Fungicides  and  Their  Use  in  Preventing  Dis- 

eases of  Fruits.    Pp.  32. 

244.  ExperimentStation Work— XXXIII.    Pp.32. 

245.  Renovation  of  Worn-Out  SiAl».    Pp.  16. 

246.  Saccharine  Sorghums  for  Forage.    Pp.  87. 

247.  The  Control  of  the  Codling  Moth  ana  Apple 

Scab.    Pp.  21. 

248.  The  Lawn.    Pp.  20. 

249.  Cereal  Breakfast  Foods.    Pp.  36. 

250.  The  Prevention  of  Wheat  Smut  and  Loose 

Smut  of  Oats.    Pp.  16. 

251.  Experiment  Station  Work— XXXIV.    Pp.82. 

252.  Maple  Sugar  and  Sirup.    Pp.  36. 

253.  The  Germination  of  Seed  Com.    Pp.  16. 

254.  Cucumbers.    Pp.  30. 

255.  The  Home  Vegetable  Garden.    Pp.  47. 

•^.  ^  ^paration   of  Vegetables  for  the  Table. 

*p.  48. 
^      xul  Fertility.    Pp.  39. 

'xus  or  Tick    Fever  and  Its  Prev«»T-*4r^»i 
^.45. 
-.^periment  Station  Work— XXXV 
\r      'c^''  "f  Red  Clover  and  1*°'"^' 
^       ''       attle  Tick.    Pp.  Z 
•^^^..iment  Station  V 
•actical  Inform*'**'^' 
^ation.    Pp.  41 


•■*'.. 


266. 

267. 

268. 

269. 

270. 

271. 

272. 

278. 

274. 
275. 

276. 
277. 

278. 

279. 

280. 
281. 
282. 
283. 

284. 

285. 

286. 


287. 
288. 
289. 
290. 
291. 
292. 
293. 
294. 

295. 

296. 
297. 
298. 

299. 

300. 

301. 
302. 

303. 
304. 
305. 
306. 
807. 
308. 
309. 
310: 

311. 
312. 
818. 
814. 

15. 
16. 
'7. 
I* 

r1. 


Management  of  Soils  to  Conserye  Moisture. 

Pp.  80. 
Exneriment  Station  Work— XXXVII.    Pp. 

Industrial  Alcohol:  Sources  and  Manufac- 
ture.   Pp.  45. 
Industrial  Alcohol:  Uses  and  Statistics.    Pp. 

29. 
Modern  Conveniences  for  the  Farm  Home. 

Pp.  48. 
Forage  Crop  Practices  in  Western  Oregon 

and  Western  Washington.    Pp.  39. 
A  Successful  Hog  and  S€«d-Gom  Farm.    Pp. 

16. 
Experiment  Station  Work— XXXVIII.    Pp. 

32 
Flax  Culture.    Pp.  86. 
The  Gipsy   Moth  and  How    to  Control  It. 

Pp.22. 
Experiment  Station  Work— XXXIX.    Pp.  32. 
The  Use  of  Alcohol  and  Gasoline  In  Arm 

Engines.    Pp.  40. 
Leguminous  Cfrops  for  Green  Manuring.    Pp. 

27. 
A  Method  of  Eradicating  Johnson  Grass.    Pp. 

16. 
A  Profitable  Tenant  Dairy  Fftrm.    Pp.  16. 
Experiment  Station  Work— XL.    Pp.  32. 
Celery.    Pp.  86. 
Spraying  for  Apple  Diseases  and  the  Codling 

Moth  in  the  Ozarks.    Pp.  42. 
Insect  and  Fungous  Enemies  of  the  Grape 

East  of  the  Rocky  Mountains.    Pp.  48. 
The  Advantage  of  Planting  Heavy  Cotton 

Seed.    Pp.  16. 
Comparative  Value  of  Whole  Cotton  Seed 

and  Cotton-Seed  Meal  in  FertUiidng  Cot- 
ton.   Pp.  14. 
Poultry  Management.    Pp.  48. 
Nonsaccharine  Sorghums.    I^.  28. 
Beans.    Pp.  28. 

The  Cotton  Bollworm.    Pp.  82. 
Evaporation  of  Apples.    Ih>.  88. 
Cost  of  Filling  Silos.    Pp.  16. 
Use  of  Fruit  as  Food.    Pp.  88. 
Farm  Practice  in  the  Columbia  Basin  Up- 
lands.   Pp.  80. 
Potatoes  and  Other  Root  Crops  as  Food. 

Pp.46. 
Experiment  Station  Work— XLI.    Pp.  82. 
Methods  of  Destroving  Rats.    Pp.  8. 
The  Food  Value  of  Com  and  Com  Products. 

Pp.40. 
Diversified  Farming  Under  the  Plantation 

System.    Pp.  14. 
Some  Important  Grasses  and  Fbrage  Plants 

for  the  Gulf  Coast  Region.    Pp.  15. 
Home-Grown  Tea.    Pp.  16. 
Sea  Island   Cotton:  Its  Culture,  Improve- 
ment, and  Diseases.    Pp.  48. 
Com  Harvesting  Machinery.    Pp.  82. 
Growing  and  Curing  Hops.    Pp.  89. 
Experiment  Station  Work— XLII.    Pp.  82. 
Dodder  in  Relation  to  Farm  Seeds.    Fp.  27. 
Roselle:  Its  Culture  and  Uses.    Pp.  16. 
Game  Laws  for  1907.    Pp.  52. 
Experiment  Station  Work— XLIII.    Pp^  82. 
A  Successful  Alabama  Diversiflcation  Farm. 

Pp.24. 
Sand-Clay  and  Bumt-Clay  Roads.    Pp.  20. 
A  Successful  Southern  Hay  Flarm.    Fp.  15. 
Harvesting  and  Storing  Com.    Pp.  82. 
A  Method  of  Breeding  Early  Cotton  to  Ek- 

cape  Boll-Weevil  Damage.    E*p.  20. 
Progress  in  Legume  Inoculation.    Pp.  20. 
Experiment  Station  Work— XLIV.    Pp.  82. 
Experiment  Station  Work— XLV.    Pp.  82. 
Cowpeas.    Pp.  26. 

demonstration  Work  in  Cooperation  with 
k>uthem  Farmers.    Pp.  28. 

.  •^Tw.H «» oT^t  station  Work— XLVI.    Pp.  32. 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


FARMERS'  BULLETIN  322. 


ILO  AS  A  DRY-LAND  GRAIN  CROP. 


CARLETON  R.  BALL,, 

Agronotnisl  in  Charge  of  Grain  Sorghum  InvesUgalions, 

AND 

ARTHUR  H.  LEIDIOH, 

Supffintendenl  of  the  Amarilto  Experimental  Farm,  Grain 

Investigations,  Bureau  of  Plant  Industry. 


WASHINGTON: 

GOVERNMENT    PRINTING    OPPICB. 
1908. 


LETTER  OF  TRANSMITTAL 


U-  S-  Department  of  Achiculture, 

Bureau  of  Plant  Indcstby 
Office  of  the  C 
Washington,  D.  C,  Apr> 
Sir:  In  connection  with  the  regular  work  of  the  Office  c 
vestigations  conducted  for  the  past  five  years  on  experim 
and  at  other  points  in  the  Southwest,  much  success  has  tx 
in  the  improvement  of  grain  sorghums,  particularly  in  the 
of  dwarf  strains  of  milo  characterized  by  good  seed  pro< 
erect  heads.  It  appears  that  much  of  this  information  is 
definite  and  of  such  a  practical  nature  as  to  make  it  ol 
benefit  to  the  many  farmers  who  are  now  settling  in  tl 
plains,  particularly  as  milo  is  one  of  the  most  satisfactoi 
crops  that  can  be  employed.  This  matter  has  been  brought 
the  accompanying  manuscript  by  Mr.  Carleton  R.  Ball, 
in  Charge  of  Grain  Sorghum  Investigations,  and  Mr. 
Leidigh,  Superintendent  of  the  Amarillu  Experimental  I 
rillo,  Tex.,  and  I  would  recommend  its  publication  as 
Bulletin. 

Respectfully,  B.  T.  Galu 

Chief  o 

Hon.  James  Wilson, 

Secretai-y  of  At/riai/ture. 
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MILO  AS  A  DRY-LAND  GRAIN  CROP. 


WHAT  HILO  IS. 

BEXATIONSHIPS  AHD  CI.ASSIFICATI01T. 

The  sorghums "  grown  in  this  country  may  be  separated  into  four 
groups:  (1)  Broom  corns;  (2)  sorgos,  or  sweet  sorghums;  (3)  kafirs, 
and  (4)  durras.  The  broom  corns  are  grown  only  for  their  brush, 
the  sorgos  for  forage  and  sirup,  the  kafirs  for  grain  and  forage,  and 
the  durras  almost  exclusively  for  grain. 

Milo  (fig.  1)  belongs  to  the  durra  group,  which  contains  also  white 
durra  ("  Jerusalem  com."  "  rice  corn,"  "  white  Egyptian  corn  ")  and 


It^J" 

c  ' 

brown  durra  (''brown  Egyptian  torn").  The  durras  are  character- 
ized by  dry  and  rather  pithy  stems  and  large,  oval  or  egg-shaped, 
mostly  pendent  ("goose-netked  ")  heads.    The  number  of  leaves  on 

*  For  further  Inforniatlcai  nsi  tr>  the  Borfchnms.  the  reader  Is  referred  to  the 
followlDK  Farmers'  Hulletlux,  which  will  be  sent  fret-  H)N>n  receljit  of  n  request 
addressed  to  the  Secretnr.v  of  Agriculture :  No.  136,  "  Sorghum  Sirup  Manu- 
Cacturc  " ;  No.  174,  "  Broom  Com  " :  No.  240,  "  Sacebarlue  Sorghums  for  For- 
at^";  No.  288,  "The  Nonsaccbarliic  Sorghums." 
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each  stalk  is  only  8  to  10  on  the  average.  This  scanty  foliage  and  the 
pithy  stems  make  them  of  little  value  for  forage  compared  with 
kafirs  and  sorgos.  The  seeds  of  the  durras  are  larger  than  those  of 
the  kafirs  and  sorgos,  are  nearly  circular  in  outline,  and  are  usually 
somewhat  flattened. 

The  chief  varieties  of  the  durra  group  may  be  separated  as  follows: 

Seeds  white;  hulls  pale;  flower  nwned White  durra. 

Seeds  reddish  brown;  hulls  pale;  flower  not  awned Brown  durra. 

Seeds  \m\e  yellowish;  hulls  dark;  flower  nwned  (fig.  1) Milo. 

OBIGIN  AND  INTRODUCTION. 

Milo  was  introduced  into  the  United  States  between  1880  and  1885 
and  was  first  grown  in  South  Carolina  or  Georgia.  It  came  probably 
from  Africa,  but  this  is  not  certainly  known.  No  sorghum  brought 
since  from  Africa  has  been  exactly  like  milo,  though  one  found  in 
Egypt  and  called  there  durra  safra,  or  yellow  durra,  is  quite  similar 
to  it, 

Milo  was  first  widely  advertised  and  sold  by  the  M.  W.  Johnson 
Seed  Company,  of  Atlanta,  Ga.,  in  the  spring  of  1887-  It  soon 
became  distributed  over  the  South  and  as  far  west  as  Texas.  In 
western  Texas,  and  especially  in  the  Panhandle  region,  it  has  become 
popular  and  widely  grown  because  of  its  drought  resistance  and  com- 
parative earliness. 

COMMON  NAMSS. 

Milo  was  first  known  as  "'  Yellow  Millo  Maize."  The  adjective 
"  yellow  "  was  applied  because  of  the  yellowish  color  of  the  seeds  and 
because  a  white-seeded  sorghum,  related  to  the  kafirs,  was  then  being 
sold  and  grown  as  "  \^^lite  Millo  Maize."  Many  other  names  have 
since  been  applied  to  milo.  Among  them  are  Branching  doura, 
Dwarf  milo.  Dwarf  milo  maize,  Dwarf  yellow  milo,  Millo,  Millo 
maize,  Milo  maize,  Red  Eg}'ptian  com.  Rural  branching  sorghum, 
Yellow  branching  dhoura.  Yellow  branching  millo  maize,  Yellow 
branching  sorghum.  Yellow  millo  maize.  Yellow  milo,  and  Yellow 
milo  maize.  Several  of  these  names  are  occasionally  applied  to 
brown  durra  also.  Dwarf  milo,  Yellow  milo,  and  Milo  *' maize'' 
are  the  names  most  commonly  used  for  milo. 

The  name  ^^  milo  ''  is  adopted  and  recommended  because  it  is  short, 
distinctive,  and  appropriate.  The  word  *'  maize "  should  never  be 
used  for  milo,  as  it  confuses  this  crop  with   com. 

VARIETIES. 

There  is  only  one  well-marked  variety  of  milo  yet  offered  for  sale 
by  seedsmen.    It  is  usually  sold  as  ''  yellow  milo  "  or  ^  yellaw  milo 
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maize."  What  is  commonly  sold  as  "  dwarf  milo  "  is  the  ordinary 
mile  grown  on  the  dry  and  elevated  plains  of  western  Texas,  Okla- 
h(Mna,  and  Kansas,  where  it  reaches  a  height  of  4^  to  5^  feet.  It  is 
thus  dwarfed  because  of  the  conditions  under  which  it  is  grown. 
T\Tien  its  seed  is  carried  to  lower  and  more  humid  districts  the  crop 
grows  to  a  hei^t  of  from  7  to  10  feet,  according  to  the  conditions  of 
soil  and  moisture.  On  the  other  hand,  seed  from  this  lowland  crop 
if  taken  to  the  high  plains  will  produce  only  the  dwarfed  crop  4^  to 
6  feet  tall.  The  ordinary  "  yellow  "  milo  and  the  "  dwarf  "  milo  of 
commerce  represent,  therefore,  one  and  the  same  thing,  which  is  dis- 
cussed in  this  bulletin  simply  as  milo. 

The  only  true  "  dwarf  "  milo  known  to  the  writers  was  secured  a 
few  years  ago  from  Judge  J.  F.  Bradley,  of  Memphis,  Tex.,  who 
states  that  the  original  seed  was  brought  from  Oklahoma.  So  far  as 
known,  this  dwarf  strain  (see  fig.  4)  is  not  yet  handled  by  seeds- 
men. It  is  described  later  in  the  paragraph  on  the  characters  of 
improved  milo.  The  so-called  "  giant  milo  "  occasionally  met  with 
in  the  Plains  region  consists  of  hybrids  of  milo  with  other  sorghum 
varieties,  usually  kafirs  or  sorgos. 

CHABACTEBS  OF  OBDINABY  MILO. 

When  first  introduced  milo  (fig.  2)  was  suitable  for  use  only  as 
a  general  forage  crop.  Owing  to  its  small  and  scanty  leaves  and 
pithy  stems  it  was  inferior  to  kafirs  and  sorgos  for  forage  purposes. 
On  the  western  plains  it  began  to  be  developed  as  a  combined  grain 
and  forage  crop.  Like  all  sorghums  it  was  strongly  drought  resist- 
ant. Compared  with  some  other  grain  varieties  of  sorghum  it  was 
only  fairly  early  and  productive,  but  it  possessed  good  seed-holding 
power,  which  white  durra  ("  Jerusalem  corn  ")  and  brown  durra 
sadly  lacked.  From  the  standpoint  of  grain  production  it  had,  be- 
sides these  desirable  characters,  several  very  objectionable  habits. 
These  were  (1)  the  abundant  stooling,  (2)  the  free  branching,  (3) 
the  size  and  height  of  the  stem,  and  (4)  the  pendent,  or  "  goose- 
necked,"  heads.     (See  fig.  G.) 

Why  are  these  four  habits  objectionable  in  a  grain  variety? 

Stooling  (1)  and  branching  (2)  prevent  uniformity  of  height  and 
of  ripening.  In  sorglnims  the  suckers  comprising  the  stool  from 
a  single  main  stalk  do  not  all  develop  at  one  time.  In  the  same  way 
the  branches  appear  successively  rather  than  all  at  once,  beginning 
at  the  second  node  from  the  top  and  progressing  downward.  These 
suckers  and  branches  produce  heads  which  ripen  at  different  dates, 
but  none  of  them  as  early  as  the  main  heads.  These  branches  and 
suckers  are  also  of  different  heights,  some  higher  and  some  lower 
than  the  main  stalks.     Uniform  height  and  ripening  are  very  neces- 
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sary  in  a  grain  crop.  The  habit  of  suckering  and  branching  must 
tlierefore  be  checked  by  selection. 

Tltc  sizu  und  height  of  the  steins  (3)  make  hand  cutting  difficult 
and  heading  by  machinery  almost  impossible. 

The  pendent  heads  (4),  hanging  downward  (see  fig.  2)  from  the 
apex  of  the  recurved  peduncle  or  stem,  are  an  especial  nuisance. 
Their  position  not  only  prevents  the  use  of  headers  in  harvesting  the 
seed  crop  but  makes  it  very  difficult  to  handle  the  heads  satisfactorily 


in  any  way.  They  are  in  an  awkwartl  and  dangerous  pomtion  to  cut 
by  hand.  The  curved  stem  is  likewise  objectionable.  It  prevents 
the  stalks  from  lying  parallel  when  cut.  It  ntakes  the  topa  of  bundles 
wider  than  the  bottoms,  thus  forming  shocks  that  can  neither  with- 
stand winds  nor  turn  water.  Thp  crook  of  the  stem  is  always  inter- 
locking with  adjacent  stems,  so  that  they  can  scarcely  be  sepanted 
in  field  or  sliock. 


Such  were  the  characters  of  the  original  milo  and  such  i9  in  large 
measure  the  unimproved  crop  to-day. 

CHABJLCTEBS  OF  IMPBOVED  IHLO. 

In  the  past  four  or  five  years  the  development  of  milo  as  a  grain 
crop  has  been  progressing  rapidly  along  the  lines  just  shown  to  be 
desirable.  The  carefully  selected  milo  {fig.  8)  of  to-day  is  a  great 
improvement  over  the  common,  unselected  crop.  Ordinary  milo  has 
been  reduced  by  selection  to  a  uniform  height  of  i  to  4J  feet  in  the 
Plains  regions  lying  at  an  elevation  of  3,000  to  4,000  feet  above  sea 
level,  or  at  an  equivalent  latitude.     Through  selection  and  thicker 


seeding  the  head^  hiive  been  changed  from  mostly  pendent  to  mostly 
erect.  All  heads  not  leaning  over  more  than  30  degrees  from  the 
perpendicular  (see  fig.  7)  are  classed  as  erect,  since  for  all  practical 
purposes  they  are  erect.  From  75  to  90  per  cent  have  been  brought 
to  this  position  in  different  strains.  A  large  part  of  the  remaining 
10  to  25  per  cent  are  merely  inclined,  i.  e.,  bent  over  more  than  30  de- 
grees and  less  than  90  degrees,  or  the  horizontal  position.  These  in- 
clined heads  would  be  readily  gathered  by  a  header.  Only  a  very 
small  percentage  of  the  heads  are  pendent,  i.  e.,  declined  below  the 
horizontal  line. 

By  the  combined  influences  of  selection  and  thicker  seeding,  branch- 
ing has  been  almost  entirely  prevented,  and  stooling,  or  the  produc- 
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tion  of  suckers,  has  been  greatly  checked.  About  one- fourth  to  one- 
half  the  plants  produce  no  suckers  at  all,  and  most  of  the  remainder 
])roc1iice  only  one  sucker  on  each  plant.  Earliness  has  been  increased 
until  these  strains  ripen  in  ninety  to  one  hundred  or  one  hundred  and 
ten  days  under  the  conditions  of  altitude  and  climate  found  in  west- 
ern Texas  and  adjacent  territory.  The  grain  yields  of  the  crop  have 
been  maintained  and  increased  during  all  these  changes  in  habit. 

A  true  dwarf  strain  (fig.  4),  growing  only  3  to  3^  feet  in  height 
under  the  same  conditions  as  the  ordinary  taller  strain,  has  been  im- 
proved in  the  same  way  as  the  ordinary  milo,  though  the  changes  are 
not  j'et  quite  as  firmly  fixed. 

All  the  work  of  selection  and  improvement  here  outlined  has  been 
done  by  the  writers,  under  the  direction  of  the  Office  of  Grain  Inves- 


tigations. Most  of  it  has  bi'en  carried  on  at  the  experimental  farms 
maintained  by  the  office  mentioned,  formerly  at  Channing,  Tex.,  and 
now  at  Amarillo,  Tex,  These  improved  strains  are  not  yet  generally 
on  the  market,  but  are  gradually  finding  their  way  to  the  seedsmen 
and  probably  will  soon  Ih!  obtainable  by  everyone  interested. 

WHEKE  TO  OBOW  ULO. 

ililo  is  at  present  the  moat  successful  summer  grain  crop  for  the 
southern  half  of  the  Plains  region.  It  is  an  earlier  and  more 
drought -i-esistant  crop  than  corn  and  makes  a  satisfactory  feeding 
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substitute.  The  highest  average  yields  of  corn  under  the  same  con- 
ditions have  been  ten  bushels  to  the  acre  less  than  those  of  milo.  The 
yields  of  blackhiiU  kalir  have  been  five  bushels  less  to  the  acre. 

Milo  is  nAw  a  staple  crop  in  a  large  part  of  western  Texas  and  in 
the  adjacent  portions  of  New  Mexico,  Colorado,  Kansas,  and  Okla- 
homa. This  section  lies  at  elevations  of  1,500  to  4,000  feet  above 
sea  level  and  has  a  varying  annual  rainfall  of  17  to  25  inches.  Milo 
is  well  adapted  to  the  whole  southern  half  of  the  Plains  region  lying 
below  an  elevation  of  about  4,500  feet. 

Milo  can  be  grown  successfully  on  the  lower  plains  of  eastern 
Uklahoma,  eastern  Kansas,  and  southern  Nebraska,  where  kafir 
varieties  are  now  the  leading  grain  sorghums.     In  this  eastern  sec- 


ticD  of  the  plains  corn  is  ordinarily  a  profitable  crop,  and  the  acre- 
age of  milo  will  depend  on  seasonable  variations.  In  dry  years  milo 
should  be  largely  grown  there,  but  in  wet  years  it  will  be  replaced  by 
com  to  a  consideriible  extent. 

It  seems  very  probable  that  the  limits  of  successful  production  of 
milo  can  be  rapidly  extended  northward  and  westward  from  the 
present  area.  The  accompanying  map  (fig.  5)  shows  (1)  the  area 
where  milo  is  now  a  staple  crop,  (2)  the  area  to  which  milo  is  now 
well  adapted,  and  (3)  the  area  in  which  milo  is  being  thoroughly 
tested  and  in  much  of  which  it  will  probably  be  grown  successfully. 

In  1907  milo  was  ripened  at  several  points  in  eastern  Colorado  at 
elevations  of  5,500  to  C,000  feet.  It  was  fully  matured  at  the  agri- 
cultural experiment  substation  at  North  Platte,  in  western  Nebraska. 
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At  the  experiment  substation  at  Highmore,  in  central  South  Dakota, 
at  an  elevation  of  2,000  feet,  in  latitude  44°  north,  the  earliest  milo 
was  just  ripe  when  frost  occurred,  on  September  26, 1907. 

Early  strains  of  milo  will  be  thoroughly  tested  in  1908  over  all  the 
northern  Plains  region  and  throughout  the  Great  Basin  or  inter- 
mountain  area  as  well.  Farmers  ripening  milo  outside  the  limits  of 
present  production  should  very  carefully  select  their  seed  from 
hardy  and  early-maturing  plants,  thus  founding  a  strain  suited  to 
their  conditions. 

Milo  is  not  adapted  to  humid  regions  and  should  not  be  grown  in 
them. 

HOW  TO  GBOW  MUG. 

SOILS. 

The  soil  requirements  for  milo  are  about  the  same  as  those  for  com. 
Well-worked  sandy  loams  or  clay  loams  are  best.  Light  sands  and 
heavy  clays  are  much  less  desirable.  The  roots  penetrate  to  depths 
of  3  to  4  feet  in  ordinaiy  friable  soils.  Fair  yields  result  on  rather 
poor  lands;  better  yields  in  good  soils.  In  the  semiarid  country  much 
depends,  however,  on  the  way  the  soil  is  handled  to  conserve  moisture. 
Early  and  decj)  plowing  to  catch  and  hold  the  rainfall  when  it  comes, 
with  surface  cultivation  to  keep  down  weeds  and  prevent  evaporation, 
are  the  two  principal  lines  of  treatment  possible.* 

PBEFABING   THE   SEED   BED. 

Fall  plowing  is  i)referable  to  spring  plowing  where  it  can  be  done, 
because  it  increases  the  water-absorbing  power  of  the  soil.  Deep 
plowing  is  better  than  shallow  plowing  for  the  same  reason  and  be- 
cause it  encourages  deeper  rooting.  Harrowing  should  be  thorough 
before  sowing  to  mellow  the  soil  for  the  seed  bed  and  to  destroy  any 
weeds  that  may  have  started.  Increased  labor  in  preparing  a  field 
before  sowing  is  almost  always  well  repaid  by  an  increased  yield  of 
the  crop. 

On  sandy  soils  or  other  soils  which  blow  about  in  windy  weather, 
fall  disking  and  medium-deep  spring  plowing  may  be  required. 
When  the  lister  is  used,  disking  in  the  fall  or  early  spring  is  advised 
or  double  listing  may  be  practiced.  Milo  usually  makes  a  fair  crop 
on  fresh  sod  and  in  the  semiarid  regions  is  thought  to  be  the  best 
crop  for  spring-broken  sod  land.    The  seed  is  dropped  in  eveiy  third 

^  For  a  full  discussion  of  this  subject  the  reader  is  referred  to  Farmeni'  Bnl- 
letin  No.  260,  by  Georjce  H.  Failycr,  eutltli^  "  Management  of  Soils  to  Con- 
serve Moisture,  with  Special  Reference  to  Semiarid  Oondltlona.**  Thla  bnlletin 
may  be  obtained  by  application  to  the  Secretary  of  Agriculture^  Waahliigtoii* 
D.  Cm  or  to  any  Senator  or  Representative  in  CoogroM, 
822 
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or  fourth  furrow  while  breaking  and  covered  by  the  next  sod  turned 
or  is  planted  with  a  shoe  drill.  The  crop  thus  sown  can  not  usually 
be  cultivated. 

PLANTING  THE  SEED. 

It  should  be  remembered  that  the  following  directions  for  planting, 
especially  those  concerning  the  rate  and  the  manner  of  sowing,  are 
for  growing  milo  as  a  grain  crop.  Those  who  are  familiar  with 
handling  this  and  other  sorghums  as  forage  crops  should  note  the 
difference  required  in  the  rate  of  seeding  and  in  other  practices. 

Time  of  Planting. 

The  time  to  plant  varies,  of  course,  with  the  latitude  and  altitude. 
In  general,  milo  should  be  sown  about  two  to  four  weeks  later  than 
the  average  date  for  planting  com.  The  average  date  will  there- 
fore vary  from  about  April  15  in  southern  Texas  and  the  lower 
Southwest  to  about  May  25  on  the  higher  plains  of  northwest  Texas, 
and  to  about  June  1  to  15  in  Nebraska  and  South  Dakota.  Because 
of  its  earlier  maturity,  milo  can  be  planted  later  than  the  varieties 
of  kafir  wherever  they  are  safe  crops.  Milo  should  not  be  sown  until 
all  danger  of  spring  frost  is  past  and  the  soil  has  become  warm. 

Methods  of  Planting. 

Milo  may  be  either  listed  or  surface  planted,  as  the  experience  in 
any  particular  locality  has  shown  to  be  the  best. for  crops  of  this 
class.  Listing  is  a  common  practice  in  much  of  the  Plains  region 
where  milo  is  now,  or  is  likely  to  become,  a  staple  crop.  Certain 
advantages  are  secured  from  listing.  The  young  plants  are  pro- 
tected from  the  strong  winds  of  spring  and  from  the  cutting  action 
of  sand  carried  by  such  winds,  which  sometimes  cuts  the  stems  of 
surface-grown  crops  entirely  off.  The  root  systems  of  listed  crops 
are  also  said  to  lie  deeper,  because  of  the  deeper  sowing,  but  this 
fact  is  doubtful,  owing  to  the  later  growth  of  surface  roots.  On  the 
other  hand,  listing  tends  to  make  the  crop  ripen  later  because  the 
young  plants  at  the  bottom  of  the  furrow  grow  more  slowly  than 
those  planted  at  the  surface.  In  wet  seasons  the  lister  furrow  fills 
with  water  and  the  young  crop  may  be  either  washed  out  or  covered 
Up  with  sand  or  mud. 

Surface  sowing  is  the  rule  in  a  large  part  of  the  milo  country  and 
Vrill  probably  increase  in  importance  as  a  method  of  sowing  even  in 
Sections  where  listing  is  now  generally  practiced,  since  better  methods 
of  conserving  soil  moisture  are  becoming  understood. 

Whether  listed  or  surface  sown  the  most  common  way  of  sowing 
milo  is  by  means  of  special  sorghum  plates  used  in  the  corn  planter 
or  lister  planter. 
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Bate  of  Planting. 

For  the  highest  yields  of  grain  from  4  to  6  pounds  of  seed  to  the 
aero  is  sufficient  if  the  seed  is  of  good  quality.  Milo  is  usually  sown 
in  rows  3^  feet  apart ;  sometimes  only  3  feet  apart.  The  quantity  of 
seed  used  will  vary  somewhat  with  differences  in  soil  and  climate. 
Sections  with  rich  soils  and  more  abundant  moisture  can  sow  milo 
more  thickly  in  the  row  than  sections  having  thin  sandy  soils  and 
lighter  rainfall.  Several  years'  tests  on  the  experimental  farm  of  the 
Office  of  Grain  Investigations,  at  Amarillo,  in  the  northern  part  of 
the  Texas  Panhandle,  show  that  one  plant  to  every  six  inches  of  rov 
gives  the  higlu^Kt  grain  yields  under  the  average  conditions  obtaining 
there.  The  soil  on  this  farm  is  a  good  clay  loam,  the  elevation  is 
3,G00  feet  above  sea  level,  and  the  average  annual  rainfall  about  22 
inches.  Four  pounds  of  seed  to  the  acre  produce  under  these  field 
conditions  plants  averaging  G  to  8  inches  apart — the  desired  stand. 
Thicker  stands  than  this  have  generally  been  recommended  for  grain 
production  but  are  not  desirable  under  Panhandle  conditions. 

These  figures  are  intended  to  be  suggestive  rather  than  finaL    A 
series  of  experiments  covering  three  or  four  different  rates  of  seed- 
ing must  be  carried  on  for  several  yeare  at  different  points  in  the  milo 
belt  ))efore  the  riuestion  of  how  much  to  sow  to  the  acre  can  be  fully 
settled.    The  best  rate  may  prove  to  be  different  for  each  different 
sot  of  conditions  of  soil,  moisture,  and  length  of  growing  season.    It 
will  also  be  dependent  to  a  considerable  extent  on  the  cultivation 
given.    Until  these  facts  are  more  fully  known,  each  farmer  should 
test  for  himself  two  or  three  different  rates  of  seeding.    Four  pounds, 
six  pounds,  and  eight  pounds  of  seed  to  the  acre  are  suggested  for 
such  trials. 

Where  the  plate  on  the  planter  can  be  set  to  run  at  different  speeds 
only  one  i^late  will  be  refpiired  for  planting  seed  at  different  rates  to 
the  acre.  The  i)r()i)er  si)eed  to  use  for  each  desired  rate  can  be  ascer- 
tained by  testing  the  planter  on  a  floor  or  smooth,  hard  piece  of 
ground.  The  distance  at  which  the  seeds  are  dropped  can  then  be 
very  readily  observed  and  the  proper  distance  secured.  Where  the 
speed  of  the  plate  can  not  be  changed,  several  plates  with  different 
numbers  of  holes  will  be  necessary  to  secure  different  rates  of  plant- 
ing. Kach  hole  should  be  large  enough  to  drop  two  small  seeds  at 
once,  but  not  two  medium-sized  or  large  ones.  The  holes  should  be 
countersunk  well  on  the  under  side  of  the  plate.  The  number  of 
holes  required  in  the  plates  in  order  to  drop  seeds  8,  or  6,  or  8 
inches  apart,  respectively,  can  readily  be  figured  out  for  each  kind 
of  i)lanter,  the  holes  then  drilled  by  the  farmer  or  a  blacksmith, 
and  the  results  tested  as  described  above. 
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In  general,  thick  sowing  produces  small  stalks  and  small,  erect 
heads,  but  many  more  heads  on  an  acre.  Thin  seeding  makes 
larger  stalks  and  larger  heads,  but  fewer  of  them.  Thin  sowing 
also  produces  a  larger  number  of  the  objectionable  pendent  heads. 

CULTIVATING  THE  CHOP. 

The  cultivation  of  milo  is  much  like  that  of  corn.     Milo,  like  all 
sorghums,  grows  slowly  at  first  and  may  become  choked  by  weeds 
on  foul  land  unless  care  is  taken.    The  harrow  or  the  weeder  should 
be  freely  used  in  such  cases,  running  in  the  same  direction  as  the 
rows.    This  applies  both  to  listed  and  to  surface-sown  crops.    When 
the  plants  are  suflSciently  large,  any   ordinary  style  of  cultivator 
may  be  used.    The  various  special  tools  for  cultivating  young  listed 
crops  are  well  adapted  for  use  with  milo.     The  earliest  cultivation 
may  be  deep  if  desired,  but  after  the  root  system  has  filled  the  space 
between   the   rows,   cultivation   should   not  be  more  than   2^   to  4 
inches  deep.     Such  shallow  tillage  does  not  injure  the  roots  and 
keeps  the  surface  in  fine  tilth,  thus  conserving  moisture  by  prevent- 
ing evaporation. 

SELECTING  AND  SAVING  SEED. 

In  the  case  of  a  new  crop,  like  milo,  it  is  very  desirable  that  each 
farmer  select  carefully  his  own  seed.  This  is  especially  true  of  the 
farmer  who  is  outside  the  present  milo  region.  If  he  is  at  a  gi'eater 
elevation,  or  at  a  more  northern  latitude,  or  in  a  more  arid  district 
than  that  of  the  principal  milo  belt,  good  home-grown  seed  will  be 
best  for  his  sowing.  Selected  seed  will  also  be  much  better  than 
ordinary  bulk  seed,  even  from  his  own  fields. 

As  previously  noted,  the  most  important  points  for  which  milo  is 
being  selected  are  (1)  earliness,  (2)  drought  resistance,  (3)  pro- 
ductiveness, (4)  uniform  height  and  ripening,  (5)  freedom  from 
branches  and  suckers,  and  (6)  erect  heads.     (Figs.  6  and  7.) 

Selections  for  any  or  all  of  these  points  must  be  made  in  the  field 
instead  of  after  the  crop  is  harvested.  Except  for  earliness  and 
uniform  ripening,  the  selecting  may  be  done  any  time  before  har- 
vest. Wherever  earliness  is  an  important  point,  the  selecting  must  be 
done  when  the  earliest  heads  are  maturing,  since  later,  when  all 
have  ripened,  the  early  heads  can  no  longer  be  distinguished  from 
later  ripening  ones. 

Selections  should,  if  possible,  be  made  in  a  part  of  the  field  where 
the  stand  is  good  and  other  conditions  are  the  average.  There  is 
always  a  temptation  to  select  where  the  stand  is  thin  because  of  the 
fine  large  heads  produced  in  such  spots.  In  selecting  for  productive- 
ness, or  high  yields,  stalks  should  be  chosen  having  the  largest  and 
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heaviest  heads  where  the  stand  is  fairly  thick.  Erect,  earlj-ripemng 
heads  on  stalks  of  equal  and  average  height,  free  from  suckers  and 
branches,  should  be  selected  and  plainly  marked  in  the  field.  Mark- 
ing may  be  done  by  means  of  a  pasteboard  tag,  a  bit  of  white  cloth. 
or  a  piece  of  white  paper  securely  tied  to  the  stalk  just  below  thf 
head.  If  tied  so  that  it  can  flutter  in  the  breeze,  so  much  the  better, 
as  it  will  be  easier  to  find  the  heads  when  they  are  to  be  gathered. 
The  heads  should  be  left  on  the  stalks  in  the  field  until  fdly  ripe, 
when  they  may  be  gathered  by  hand  and  hung  up  to  a  rafter  or  od 


Fig,  6.— MIIo  bead* 


the  wall  of  the  granary  or  toolhouse  to  dry.  They  may  be  lud  t 
a  shelf  in  a  well-ventilated  room  if  the  layer  of  heads  is  not  ma 
too  thick,  but  should  not  be  hung  in  a  stable,  as  the  moistnre  ia  like 
to  injure  the  seed.  They  may  be  allowed  to  hang  all  winter  and 
thrashed  out  in  early  spring.  Before  planting  time  the  seed  sboa 
be  tested  for  germination." 

"  For  n  Blmple  method  of  testing  the  Kermlnatloa  ot  neds  tbe  loader  la 
ferred  to  Farmers'  Bulletin  No.  Ill  (]i.  21).  which  may  be  aecand  on  appll 
tlon  to  niiy  Member  or  Delegate  In  Congress  or  to  tlte  Becretarj  of  Agrlcnltii 
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farmer  who  feels  that  he  can  not  spare  the  time  to  select 
seed  for  sowing  his  entire  field  of  milo  for  the  succeeding 
can  at  least  select  enough  to  sow  an  acre  or  more  to  be  used 
mJ  plat.  Forty  or  fifty  heads  will  be  quite  sufficient  for  an  acre, 
•esults  may  often  be  obtained  by  placing  the  work  of  selection 
charge  of  a  bright  boy.  Help  him  to  get  in  mind  the  desirable 
:  plant  and  interest  him  in  improving  the  crop.  Some  premium 
be  given  him  if  his  selected  seed  plat  outyields  the  unselected 


HABVESTING  THE  CBOF. 


ERECT 


re  sown  as  suggested  milo  is  usually  harvested  with  a  ox)m 
and  cured  in  the  shock 
i).  In  ordinary  milo 
:urved  stems  and  pend- 
ads  make  the  bundles 
•ge  at  the  top  that 
made  from  them  are 
but     are    easily 


irm, 


over  by  wind  and  wet 
in.  Our  improved 
,  with  heads  mostly 
are  not  open  to  these 
ons.      When    milo    is 

with  either  the  corn 

or  grain  binder,  the 
may  be  cut  from  the 
s  with  a  broadax  or 
^  knife  hung  at  the 
^he  crop  may  also  be 
ed    without    heading, 

may  be  fed  in  the 
J  without  thrashing, 
iing  the  crop  in  the 
s  naturally  the  most 
)le  method  of  harvest- 
nce  it  saves  handling  the  stover  and  makes  thrashing  easier 
Dre  rapid.  Ordinary  milo,  with  pendent  heads,  can  not  be  suc- 
ly  harvested  with  any  kind  of  header.  The  improved  strains 
apted  to  harvesting  with  the  row  header,  the  grain  header, 
1  either  binder.    A  suitable  type  of  row  header  is  very  much 

for  harvesting  all  forms  of  grain  sorghums, 
e  machines  of  this  kind  are  in  use  to  a  limited  extent  for  head- 
fir  varieties.     These  machines  (fig.  9)  are  built  for  attachment 
22 
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Diagram    showing    named    positions    of 
heads  of  milo. 
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to  the  wagoii  box.  As  at  present  made,  they  can  not  be  adjusted  to  a 
largp  enough  variation  in  the  height  of  the  crop.  They  also  harvest 
but  a  single  row  at  a  time.  It  is  likely  that  in  regions  where  wbwt 
headers  arc  in  use  they  will  be  utilized  to  head  the  mild  also.  This 
can  readily  be  done  where  the  crop  is  not  more  than  4  feet  in  hoght 
and  the  heads  are  erect. 

Hei-etofore  it  has  been  a  common  custom  to  cut  the  heads  from 
the  stalks  in  tlie  field  by  hand,  especially  on  anall  areas.  Owing  to 
the.  pendent  position  of  the  heads  in  the  unimproved  crop,  this  is 
a  sli>w,  difficult,  and  often  dangerous  method.  It  would  hardly  be 
profitable  on  a  large  scale  with  either  crop, 

Milo  may  be  harvested  by  any  method  a«  soon  as  ripe.  It  is  the 
common  custom  in  northwest  Texas  to  allow  milo  to  stand  for  some 


■FMa  of  milo  In  shock.  Charming,  Tex. 


weeks  after  it  is  n|K>  before  cutting  it.  Where  tiie  crop  is  to  b> 
tliraslied.  this  matters  little,  but  where  the  milo  is  to  be  fed  in  thi 
bundle  it  is  a  wasteful  practice.  The  leaves,  always  scanty,  are  dri« 
out.  biT'tik  oft'  in  the  wind,  and  are  lost.  The  stems  become  hard 
woo<ly,  and  unpalatable.  The  feeding  value  of  such  stover  is  mud 
lowei'e<l.  It  is  not  at  all  necessary  to  so  treat  the  crop.  The  stem 
of  milo  ai-e  naturally  dry  and  pithy,  and  so  ripen  nearly  as  early  a 
the  heads,  which  is  not  true  in  the  stouter  and  more  juiqy  kafin 
When  it  is  to  Ix.'  cured  in  the  shock  and  fed  in  the  bundle  it  ma^ 
be  cut  as  soon  as  the  seed  is  in  the  hard  dough  stage. 

THRASHINQ  THE  8EBD. 

Thrashing  is  n>adily  done  in  an  ordinary  grain  separator.    T 
avoid  cracking  a  considerable  proportion  of  the  seed,  the  concave 


may  be  replaced  with  boards  or  part  of  the  concave  and  cylindw 
teeth  removed.  The  speed  of  the  cylinder  should  also  be  reduced  to 
about  600  revolutions  a  minute.  "Where  the  thrashed  seed  is  intended 
for  feeding  to  stock,  there  is  no  objection  if  much  of  it  has  been 
cracked  in  thrashing.  In  fact,  milo  is  usually  cracked  or  ground 
before  being  fed  to  stock,  because  otherwise  much  of  it  passes  through 
the  cattle  without  being  digested.  But  where  intended  for  use  as 
seed  grain  it  is,  of  course,  worthless  if  cracked.  Where  it  is  desired 
to  thrash  shocked  milo,  the  heads  may  be  cut  from  the  bundles  as 
suggested  or  the  bundle  may  be  held  in  the  cylinder  until  the  grain 


is  all  removed  from  the  heads  and  then  thrown  to  one  side.  It  is 
scarcely  profitable  to  thrash  the  whole  bundle,  though  this  is  com- 
monly done. 

TTELDB  or  GBAHr. 

The  yields  obtained  at  the  Amarillo  and  other  experimental  farms 
of  the  Office  of  Grain  Investigations  during  the  past  five  years  have 
averaged  almost  exactly  40  bushels  of  milo  to  the  acre.  The  highest 
has  been  46  bushels.  Yields  of  30  to  55  bushels  are  reported  by 
farmers.  The  seeds  when  of  good  quality  weigh  fully  60  pounds 
to  the  bushel.  The  limits  of  yield  have  probably  not  been  reached 
and  the  average  is  likely  to  increase  as  the  crop  becomes  more  care- 
fully selected  and  more  intelligently  handled. 
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HOW  TO  USE  HUO. 

FEEDING  ON  THE  FABM. 

The  principal  use  of  milo  on  the  farm  will  be  as  a  feeding 
grain,«  similar  to  corn.  Chemical  analyses  show  that  the  seeds  of 
corn  and  milo  are  nearly  identical  in  composition.  Whether  their 
feeding  values  are  as  nearly  equal  is  not  certainly  known.  No 
accurate  experiments  have  been  made  to  determine  this  fact.  Ex- 
periments made  with  the  grain  of  kafir  varieties  prove  them  to  be 
a  little  less  vahiable  than  corn  for  feeding  purposes.  Milo  is  equal 
to  or  somewhat  better  than  the  kafirs  as  a  feeding  grain.  Unlike 
kafirs,  milo  has  a  beneficial  laxative  effect  on  the  bowels. 

More  and  more  milo  is  being  fed  as  a  thrashed  grain.  To  pre- 
vent waste  by  imperfect  digestion,  it  is  best  to  crack  or  grind  the 
milo  before  feeding.  Where  hogs  follow  cattle,  the  waste  in  feed- 
ing whole  grain  is  reduced,  but  the  cattle  will  do  better  on  the 
cracked  than  on  the  whole  grain.  The  grain,  like  com,  gives  the 
best  results  when  fed  with  some  other  feed  containing  more  pro- 
tein, such  as  alfalfa,  cotton  seed,  or  cowpea  hay. 

Where  milo  is  headed  in*  the  field  or  from  the  shock,  the  heads 
may  be  fed  whole,  or  they  may  be  ground  and  fed,  or  they  may 
be  thrashed  and  the  grain  fed.  The  whole  heads  are  readily 
ground  in  any  large  feed  mill,  though  thrashing  first  and  then. 
grinding  the  seed  is  said  to  require  no  more  power. 

A  considerable  amount  of  milo  is  fed  in  the  bundle,  especially  in 
localities  where  little  grain  is  grown  and  separators  ape  not  common. 
This  is  a  fairly  satisfactory  way  of  handling  the  crop,  provided  the 
stand  is  fairly  thick  and  it  is  cut  as  soon  as  ripe,  biefore  the  stalks 
become  bare  and  woody.  When  feeding  milo  in  the  bundle,  care 
should  be  taken  that  no  more  is  placed  in  the  feed  racks  than  is  eaten 
each  day.  Stock  will  not  thrive  where  their  ration  becomes  moldy  or 
much  mussed  over  in  the  racks.  Many  cases  of  "  blind  staggers  ^  and 
other  sickness  have  l)een  directly  traced  to  feeding  such  moldy  food- 
stuffs. 

SELLING    THE    G&AIN. 

There  is  now  a  growing  market  for  milo  grain.  Apparently,  in- 
creasing quantities  are  being  used  in  poultry  foods  and  in  diops. 

»Tho  only  feoiling  test  with  milo  of  which  the  writers  have  knowledge  1b 
reported  in  a  circular  issueil  by  the  Texas  Agricultural  Elzperlmeiit  Statlrai, 
entitled  "  I^uihaudle  Feeds  for  Heef  Production/*  The  ezptf  Iment  was  car- 
ried out  at  the  XIT  Kauch,  Chuuuing,  Tex.,  by  J.  J.  Edgerton. 
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Some  is  sold  on  local  markets  for  seed  or  for  feeding  purposes,  but 
most  of  it  is  fed  on  the  farms  where  grown. 

PBUSSIC  ACID  POISONING. 

All  kinds  of  sorghums,  including  Johnson  grass,  sometimes  become 
poisonous  through  the  formation  of  deadly  prussic  acid  in  their 
leaves,  esj>ecially  when  their  growth  is  checked  by  any  cause,  such  as 
drought  or  frost.  They  are  dangerous  only  in  the  green  state  and 
are  harmless  when  cut  and  fully  cured.  The  grain  is  never  poisonous. 
The  writers  have  heard  of  no  cases  of  such  poisoning  from  green 
milo,  but  this  may  be  because,  unlike  sorgos  and  kafirs,  it  is  almost 
never  pastured. 

INSECT  ENEMIES  AND  FXTNGOUS  DISEASES. 

INSECTS. 

Milo  has  few  serious  insect  pests.  Chinch  bugs  are  occasionally 
troublesome  to  this  as  to  all  other  sorghums.  Aphides,  or  plant  lice, 
sometimes  occur  in  great  abundance  on  the  leaves  of  young  milo  and 
other  sorghums.  When  very  abundant  they  tend  to  stunt  the  plants 
by  sucking  the  juices  from  the  leaves.  The  fall  army  worm" 
{Laphygma  frugiperda  S.  «&  A.)  sometimes  does  considerable  dam- 
age to  milo  and  other  sorghums.  The  larva,  or  worm,  of  this  moth  is 
large,  somewhat  resembling  the  corn  or  cotton  boll  worm  in  size  and 
color.  The  adult  deposits  its  eggs  in  the  unfolding  upper  leaves 
before  they  unroll.  The  injury  done  by  gnawing  back  and  forth 
through  the  tightly  coiled  leaf  appears  as  a  series  of  parallel  rows  of 
round  holes  in  the  expanded  leaf.  Such  leaves  are  frequently  lost 
by  breaking  off  on  a  line  of  these  holes.  The  nearly  full-grown 
worm,  especially  of  the  later  broods,  is  particularly  fond  of  tunnel- 
ing in  the  stem,  3  to  6  inches  below  the  head,  being  protected  by  the 
sheath  of  the  upper  leaf.  Frequently  the  stem  is  so  weakened  that  it 
breaks  in  the  wind  and  the  young  head  droops  over  and  dies,  turning 
conspicuously  paler.  The  worms  occasionally  enter  the  head  itself, 
where  they  do  more  damage  by  fouling  it  with  their  excrement  than 
by  the  quantity  of  grain  actually  eaten. 

In  southern  and  eastern  Texas  the  larva  of  the  sorghum  midge 
{Diplosis  sorghicola  Coq.)  prevents  seed  production  by  absorbing 
the  juices  from  the  young  ovary  so  that  the  grain  never  develops. 
This  is  the  trouble  often  called  "  blast "  by  farmers. 

"  A  detailed  account  of  the  fall  army  worm  is  given  in  Bulletin  No.  29,  new 
series,  of  the  Bureau  of  Elntomology. 
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FITNOI. 

Milo  is  very  free  from  fungi.  It  is  especially  noteworthy  that  it 
has  never  been  known  to  be  attacked  by  the  kernel  smut  of  sorghum, 
so  destructive  to  most  varieties.  The  head  smut  of  sorghum  also  has 
never  been  found  on  milo. 

SmiMABT. 

Milo  is  one  of  the  durra  group  of  sorghums,  closely  related  to 
white  durra  ("Jerusalem  corn")  and  to  brown  durra.  It  is  proba- 
bly of  African,  perhaps  Egyptian,  origin  and  was  introduced  into 
the  United  States  between  1880  and  1886. 

Milo  is  recommended  as  a  short  and  suitable  name  for  this  crop. 
It  is  commonly  known  as  dwarf  milo,  yellow  milo,  and  milo  "  maize.^ 
The  last  name  confuses  it  with  corn. 

There  is  only  one  variety  handled  by  the  seed  trade.  What  is  sold 
as  "  dwarf  "  milo  is  ordinary  milo  grown  on  the  drier  plains,  where 
for  lack  of  moisture  it  is  low  in  stature.  There  is  a  true  dwarf  milo, 
but  it  is  not  yet  generally  sold  on  the  market. 

Ordinary  milo  stools  freely  at  the  base  and  branches  freely  above,  is 
tall  and  rather  stout,  and  is  not  uniform  in  height  or  in  time  or  ripen- 
ing. The  heads  are  mostly  pendent.  As  a  crop  it  is  difficult  to 
handle  rapidly  and  satisfactorily. 

Improved  or  selected  milo  has  to  a  large  extent  been  prevented 
from  suckerin<^  and  branching,  is  low  and  rather  slender,  is  uniform 
in  height  and  ripening,  and  has  its  heads  mostly  erect.  It  may  be 
handled  easily  by  machinery  and  is  fitted  for  harvesting  with  headers. 

Milo  is  widely  grown  in  western  Texas  and  adjacent  parts  of  New 
Mexico,  Oklahoma,  and  Kansas.  It  is  well  suited  to  the  entire  south- 
ern half  of  the  Plains  region  below  4,500  feet  elevation.  It  can  prob- 
ably be  profitably  grown  as  far  north  as  South  Dakota  and  westward 
in  Colorado  and  New  Mexico  to  elevations  of  about  6,000  feet;  like- 
wise in  the  Great  Basin  region. 

The  soil  requirements  of  milo  are  much  the  same  as  those  of  com. 
The  land  should  preferably  be  fall  plowed  and  well  prepared  in 
spring  to  hold  moisture  and  destroy  weeds. 

In  general,  milo  should  be  sown  about  three  weeks  later  than  com 
and  after  all  danger  from  frost  is  past.  Milo  may  be  listed  or  sown 
at  the  surface  as  local  conditions  require.  The  seed  is  sown  by  means 
of  special  sorghum  plates  used  in  either  the  com  planter  or  the  lister 
planter. 

The  best  rate  of  planting  for  highest  grain  yields  lies  probably 
between  4  and  6  pounds  to  the  acre,  depending  somewhat  on  the 
character  of  the  soil,  the  average  rainfall,  the  length  of  the  season, 
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and  the  cultivation  given.  Four  pounds  to  the  acre  has  given  the 
best  results  in  the  Texas  Panhandle.  The  rows  should  be  about  3^ 
feet  apart  and  the  stalks  6  to  8  inches  apart  in  the  row. 

The  cultivation  of  milo  is  essentiallv  the  same  as  that  for  corn. 

Farmers  should  carefully  select  their  own  seed  of  milo,  especially 
where  it  is  not  yet  a  staple  crop.  Selection  is  usually  made  for  (1) 
earliness,  (2)  drought  resistance,  (3)  higher  yields,  (4)  uniformity, 
(5)  freedom  from  suckers  and  branches,  and  (6)  erect  heads.  The 
yield  and  value  of  the  crop  can  be  greatly  increased  by  such  means. 
Select  enough  for  a  small  seed  plat  if  time  lacks  for  more  extensive 
work.    Interest  the  farm  boys  in  this  work. 

Harvesting  is  usually  done  with  a  corn  binder  or  by  cutting  the 
heads  by  hand.  Ordinary  milo  can  not  be  headed  by  machinery  be- 
cause of  the  pendent  heads.  Our  improved  milo  with  erect  heads 
may  be  cut  with  a  grain  header  or  with  a  row  header.  A  good  ad- 
justable kind  of  row  header  is  much  needed. 

Thrashing  is  done  with  a  grain  separator.  Slowing  the  cylinder 
and  removing  the  concaves  or  part  of  the  concave  and  cylinder  teeth 
will  prevent  cracking  the  seed. 

Yields  vary  from  25  to  55  bushels  of  seed  to  the  acre.  The  yields 
in  the  Panhandle  of  Texas  average  about  40  bushels  to  the  acre.  As 
tillage  methods  and  the  crop  itself  are  improved  the  yields  should  be 
increased. 

Milo  is  used  mostly  as  a  feeding  grain  on  the  farms.  It  may  be  fed 
as  thrashed  grain,  in  the  head  or  in  the  bundle.  The  grain  is  prefer- 
ably cracked  or  ground  before  feeding,  except  for  poultry.  The 
heads  may  also  be  ground.  Milo  is  entering  more  and  more  into  the 
production  of  chops  and  poultry  foods. 

Milo,  like  other  sorghums,  may  become  poisonous  in  the  green  state, 
especially  when  checked  or  stunted  in  growth. 

The  principal  insect  enemies  are  the  chinch  bug,  aphides  or  plant 
lice,  fall  army  worm,  and  sorghum  midge.  The  last  may  totally  pre- 
vent seed  production  in  the  Gulf  region. 

Milo  is  entirely  free  from  the  kernel  smut  and  the  head  smut  of 
sorghum. 
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U.  S.  Department  or  Aqricultube, 

Bureau  or  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D.  (7.,  March  4, 1908. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  entitled  ^^  Clover 
Farming  on  the  Sandy  Jack-Pine  Lands  of  the  North,''  by  Mr.  C. 
Beaman  Smith,  Assistant  Agriculturist,  prepared  under  the  direc- 
tion of  the  Agriculturist  in  Charge  of  Farm  Management  Investiga- 
tions of  this  Bureau. 

Large  tracts  of  sandy  pine  lands  occur  in  several  Nortliem  States, 
particularly  in  Michigan,  Wisconsin,  and  Minnesota,  which  by  ordi- 
nary methods  of  farming  do  not  give  profitable  returns.  It  has  been 
proved  that  when  special  care  is  taken  in  handling  these  lands  and 
special  crops  are  grown  a  large  part  of  the  sandy  pine  lands  can  be 
built  up  into  profitable  farms.  The  growing  of  clover  for  seed  is  one 
of  the  special  lines  that  have  proved  profitable.  Exceptionally  good 
yields  of  high-grade  clover  seed  are  now  being  grown  on  some  of  this 
land,  and  it  is  believed  that  the  clover  crop,  whether  for  seed,  for 
forage,  or  for  green  manuring,  is  the  key  to  the  situation  for  sacoess- 
ful  farming  on  this  land. 

The  manuscript  herewith  gives  a  detailed  account  of  the  methods  of 
handling  the  soil  and  growing  clover  followed  by  successful  farmers 
on  this  land.  The  data  presented  apply  to  many  million  acres  of 
land  in  the  North  now  idle  because  people  do  not  know  how  to  handle 
them.  I  therefore  recommend  that  the  paper  be  published  as  a 
Farmers'  Bulletin. 

Kespect  fully,  B.  T.  Gallowat, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Sccrefari/  of  Aff7^ciilture, 
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CLOVER  FARMING  ON  THE  SANDY  JACK-PINE  LANDS 

OF  THE  NORTH. 


INTEODUCTION. 

The  sandy  jack-pine  plains  of  the  States  of  Michigan,  Wisconsin, 
and  Minnesota  have  long  been  an  agricultural  problem.  Farmers 
have  generally  failed  to  make  a  living  on  them.  After  building  a 
house  and  bam,  clearing  up  a  patch  of  ground  and  cropping  it  for 
two  or  three  years,  the  land  has  been  abandoned.  The  crops  raised 
were  not  sufficient  to  support  the  farmer  or  to  encourage  him  to  stay 
longer.  More  people  have  left  these  lands  during  the  last  thirty 
years  than  are  now  living  on  them. 

The  problem  has  been  whether  these  lands  could  ever  be  farmed 
profitably  or  whether  they  had  not  best  be  used  for  forestry  purposes. 
The  recent  successes  of  numerous  farmers  in  growing  clover  and  pro- 
ducing clover  seed  on  these  jack-pine  lands  indicate  that  a  solution 
has  at  last  been  found  for  profitably  farming  at  least  a  part  of  this 
hitherto  rejected  land. 

This  much  has  been  demonstrated:  These  sandy  jack-pine  lands 
can  not  be  farmed  in  the  usual  manner  with  profit.  General  farming 
fails.  Success  will  come  only  from  growing  specific  crops  adapted  to 
the  soil  and  climate,  and  thus  far  the  crop  found  most  profitable  is 
clover  for  seed.  This  is  a  most  fortunate  circumstance.  With  clover 
for  a  start,  either  for  seed  or  forage,  the  land  can  soon  be  built  up 
into  almost  any  state  of  productiveness.  It  would  seem  that  the  key 
to  the  successful  farming  of  these  lands  has  been  found. 

EXTENT   AND    CHAEACTEE   OF   THE   JACK-PINE  LANDS. 

There  are  perhaps  2,000,000  acres  of  jack-pine  lands  in  Michigan 
alone,  the  bulk  of  it  occurring  in  the  northern  central  portion  of  the 
lower  peninsula.  In  addition  there  are  8,000,000  or  9,000,000  acres  of 
cut-over  pine  lands  that  are  generally  of  a  light  sandy  nature  and 
require  specially  careful  handling  to  make  them  productive  of  farm 
crops.  In  Wisconsin  there  are  probably  as  many  as  2,000,000  acres 
of  jack-pine  lands,  and  in  Minnesota  there  are  considerable  areas  of 
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juck-pine  and  light  sandy  pine  lands.    Small  areas  of  land  of  very 
similar  character  are  found  as  far  east  as  Maine. 

The  typical  jack-pine  plains  are  generally  rather  openly  wooded 
and  often  park-like  in  appearance.  Jack  pine  {Pinua  bankaianu)  Ls 
the  common  timber,  and  this  is  found  in  all  stages  of  growth  from 
seedlings  to  trees  35  to  50  feet  high.  Scattered  with  the  jack  pine  are 
scrub  oaks,  poplars,  willows,  Juneberry,  chokecherry,  and  other  woods 
of  shrubby  growth.  The  small  native  vegetation  consists  for  the  most 
pai*t  of  brakes,  sweet  ferns,  huckleberries,  wintergreens,  and  some 
rather  coarse  wild  grasses.  In  the  autumn  golden-rod  and  wild 
asters  are  conspicuous. 

The  soil  is  usually  a  rather  light  yellow,  brown,  or  gray  sandy  loam, 
often  of  a  gravelly  nature.  Frequently  red  clay  comes  to  the  surface 
and  is  sometimes  several  acres  in  extent.  Grenerally  the  subsoil  is 
sandy,  often  to  great  depths.  Analyses  <•  show  that  the  better  grades 
of  jack-pine  soils  are  well  supplied  with  the  mineral  elements  neces- 
sary for  plant  growth,  but  are  generally  quite  deficient  in  humus  and 
nitrogen.  This  lack  of  humus  and  nitrogen  is  one  of  the  fundamental 
reasons  for  the  low  productiveness  of  the  jack-pine  plains. 

As  with  other  lands,  the  jack-pine  soils  vary  greatly  in  value  for 
agricultural  purposes.  Generally  that  which  is  most  open,  sandiest, 
and  most  thinly  covered  with  native  grasses  and  other  vegetation  is 
the  least  productive.  A  thick  mat  of  vegetation  or  dense  underbrush 
containing  many  briers,  willows,  Juneberries,  poplars,  scarlet  maples, 
etc.,  indicates  a  more  productive  quality  of  soil.  The  intending 
purchaser  should  carefully  examine  the  land  before  he  buys  it. 

ATTEACTIONS  OF  THE  JACE-FIHE  LAHDS. 

The  jack-pine  land  attracts  farmers  (1)  because  it  is  cheap,  and  (2) 
becausi'  it  is  easily  cleared.  It  looks  as  though  one  could  easily  make 
a  good  farm  out  of  it.  Frequently  a  man  can  clear  2  or  S  acres  a 
day  and  get  it  ready  for  the  plow.  The  timber  being  small,  most  of 
the  stumps  can  be  plowed  out  the  first  year  and  by  the  second  or 
third  year  the  rest  are  i-otted.  This  phase  appeals  to  the  man  who  has 
seen  the  labor  and  time  taken  to  clear  up  a  heavily  timbered  piece  of 
land  and  got  rid  of  the  stumps. 

The  cheapness  of  the  land,  however,  is  undoubtedly  the  main  reason 
for  settlers  o(*cupying  it.  Much  of  it  has  been  homesteaded.  A  good 
(leal  of  it  has  had  the  scattering  pine  cut  off  by  lumbermen  and  has 
revorted  to  the  State  or  can  be  bought  for  back  taxes.  Thus  secured 
the  land  costs  25  cents  to  $1.25  an  acre.  In  other  cases  speculators 
have  bought  up  the  land  and  by  advertisement  and  othefWise  are 
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inducing  families  to  settle  on  it.    Speculators  are  holding  it  for  $$* 
to  $15  an  acre. 

The  sandy  pine  stump  lands  present  a  different  problem.  The 
lumber  on  these  lands  was  largfely  Norway  and  white  pine.  It  takes 
a  lifetime  or  more  for  the  stumps  of  these  trees  to  rot,  while  to  pull  or 
dynamite  them  out  costs  $15  to  $25  an  acre.  The  principles  of  farm- 
ing are  the  same  on  the  sandy  Norway  and  white  pine  stump  land, 
however,  as  on  the  jack-pine  plains  land. 

EEASONS  FOE  FAILURES  ON  THE  JACK-PINE  LANDS. 

The  principal  reason  why  farmers  have  failed  on  the  jack-pine 
lands  is  because  they  attempted  to  grow  grains,  roots,  and  grasses  in 
the  same  way  that  they  had  been  accustomed  to  on  the  heavier  and 
more  productive  lands  in  other  sections  of  the  country.  The  methods 
of  farming  observed  on  heavier,  more  fertile  lands  fail  here.  The 
plains  land  is  light.  It  is  subject  to  drought.  It  is  lacking  in  both 
humus  and  nitrogen.  The  yields  by  usual  farming  methods  are 
increasingly  disappointing  from  year  to  year.  On  average  jack-pine 
lands  handled  in  the  usual  manner  potatoes  will  give  as  a  first  crop 
on  spring  breaking  35  to  60  bushels  per  acre,  wheat  5  to  6  bushels,  rye 
6  to  8  bushels,  oats  10  to  15  bushels  and  usually  light  in  weight. 

Other  reasons  for  failure  are  deep  plowing,  burning  off  the  humus, 
clearing  the  land  at  the  wrong  season  of  the  year,  and  failure  to 
recognize  that  the  land  is  light,  not  adapted  to  general  farming,  and 
needs  first  of  all  to  be  built  up  with  humus  and  nitrogen  before  either 
satisfactory  crops  of  grain,  roots,  vegetables,  or  fruit  can  be  grown. 
Success  in  farming  this  land  will  come  from  growing  special  crops 
like  clover  seed,  potatoes,  or  truck,  not  from  general  farming. 

FACTS  EVEBY  SETTLEB  SHOULD  ENOW. 

The  intending  settler  on  the  jack-pine  lands  needs  to  know  at  the 
outset  that  this  sandy  soil  needs  a  little  nursing  and  special  care 
in  handling.  The  land  has  been  repeatedly  burned  over  every  few 
years  for  no  one  knows  how  many  generations;  hence,  there  is  little 
humus  or  vegetable  matter  in  it.  It  lacks  nitrogen.  It  is  likely  to 
be  a  little  leachy.  It  is  likely  to  suffer  severely  in  time  of  drought. 
It  needs  protection  from  the  winds.  In  the  beginning  it  should 
be  plowed  shallow.  It  usually  needs  rolling  to  make  a  firm  seed  bed, 
followed  immediately  by  dragging  to  make  a  dust  mulch  for  retain- 
ing the  moisture  in  the  soil  and  to  reduce  the  velocity  of  the  wind 
next  to  the  soil  surface. 

On  the  other  hand,  when  such  sandy  land  is  properly  handled  it 
responds  with  marvelous  quickness  to  even  small  quantities  of  barn- 
yard manure,  green  manure  crops,  or  commercial  fertilizers.    It  pro- 
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duces  splendid  crops  with  barnyard  manure  alone.  The  land  can 
be  handled  whenever  the  sun  shines.  It  produces  a  crop  ten  days  to 
three  weeks  earlier  than  the  heavy  clays,  and  in  the  case  of  orchard 
fruits  sometimes  two  to  five  years  sooner.  Besides,  the  quality  of 
many  crops  grown  on  sandy  land  is  superior. 

CLEABINO  AND  BBEAKINO  JACE-PIHE  LANDS. 

The  successful  handling  of  the  jack-pine  plains  begins  with  the 
clearing  of  the  land.  The  logs,  brush,  and  stumps  must  be  cleared 
away,  but  nothing  should  be  burned  off  that  can  be  plowed  under 
for  humus.  The  gi*eat  need  of  the  soil  is  for  humus,  or  vegetable 
matter.  Rotten  logs  should  be  picked  to  pieces  and  scattered  thinly 
over  the  ground.  All  the  sw^eet  ferns,  huckleberry  bushes,  brakes,  and 
other  small  growths  should  be  plowed  and  not  burned  off. 

Burning  over  the  soil  not  only  depletes  it  of  its  humus  content, 
but  tends  to  make  a  sterile  and  dead  soil  of  it,  since  the  bacterial 
life  which  has  so  l)eneficial  an  action  in  the  production  of  crops 
is  for  the  most  part  active  only  near  the  surface  of  the  soil.  A 
fierce  fire  left  to  run  over  the  land  in  clearing  it  will  destroy  most 
of  these  beneficial  organisms,  leaving  the  soil  inert  and  unresponsive, 
like  a  freshlv  turned  subsoil. 

One  of  the  most  successful  farmers  found  on  the  jack-pine  plains 
clears  his  land  and  burns  the  log  and  brush  heaps  in  the  spring 
or  fall,  but  makes  it  his  general  practice  not  to  break  the  land 
until  about  the  middle  of  July.  By  this  time  all  the  native  vegeta- 
tion, such  as  the  ever-present  brakes,  sweet  ferns,  huckleberries, 
wintergi'eens,  wild  grasses,  etc.,  has  made  its  principal  growth  for 
the  season.  This  mass  of  weeds,  grasses,  and  shrubby  growths  is 
then  i)lowed  down  by  the  aid  of  a  chain  attached  to  the  end  of  the 
wliiffletree  and  beam  of  the  plow  in  the  usual  manner  for  plowing 
un(l(»r  green  crops.  When  the  land  is  broken  up  in  the  spring  for 
(•roi)s.  the  roots  and  underground  stems  of  the  native  vegetation, 
being  full  of  stored  food,  start  into  a  vigorous  growth,  producing 
stems,  leavers,  and  new  plants  above  ground,  which  seriously  com- 
])ete  with  the  planted  crops  for  moisture  and  a  place  to  grow.  These 
roots  continue  to  send  up  stems  all  summer  long,  which  necessitates 
continuous  cultivation  to  subdue  them. 

On  the  other  hand,  when  the  land  is  not  broken  up  until  July 
and  early  August,  the  roots  have  become  practically  exhausted  of 
their  stored  food  supply  in  producing  the  growth  of  stems  and 
leaves  above  gi'ound.  If  at  this  time  the  ground  is  plowed  and  the 
exhausted  roots  turned  up  to  the  hot  July  sunshine,  the  plants  are 
more  easily  and  surely  killed  than  at  any  other  time  of  the  year. 

After  plants  have  made  their  full  growth  above  ground  for  the  sea- 
son they  begin  storing  food  in  their  roots  and  stems  again  for  early 
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spring  growth  the  following  season.  For  this  reason  fall  breaking 
likewise  is  less  effective  for  subduing  the  native  vegetation  than  sum- 
mer breaking,  because  the  roots,  being  full  of  stored  food  at  the  time 
of  the  late  plowing,  start  into  growth  promptly  the  following  spring, 
being  but  little  injured  in  that  northern  climate,  where  the  snow  usu- 
ally covers  the  ground  all  winter. 

There  is  still  another  reason  for  waiting  until  midsummer  before 
breaking  the  land.  By  that  time  there  is  a  heavy  growth  of  vegeta- 
tion. This  makes  as  good  a  green  manure  crop  to  turn  under  as  rye 
or  buckwheat  would. 

DEPTH  TO  PLOW  JACK-PINE  LANDS. 

The  jack-pine  lands  are  light  and  thin.  What  humus  they  contain 
is  for  the  most  part  within  2  or  3  inches  of  the  surface;  below  that 
is  subsoil.  Now,  in  actual  practice  the  men  who  are  making  the  great- 
est success  on  these  lands  are  plowing  but  4  to  5  inches  deep.  Usually 
the  nearer  4  inches  deep  the  land  can  be  broken  up  the  better  the  suc- 
ceeding crop  will  be.  The  depth  of  plowing  is  only  gradually  in- 
creased as  humus  and  nitrogen  are  added  to  the  soil.  It  will  proba- 
bly be  found  that  about  6  inches  is  as  deep  as  it  will  ever  be  found 
necessary  or  desirable  to  plow  the  lighter  lands  of  the  jack-pine 
plains. 

On  the  more  loamy  or  even  clay  lands  sometimes  found  on  the 
jack-pine  plains  the  plowing  after  the  land  has  been  enriched  with 
humus  can  be  gradually  deepened  to  7  or  8  inches;  but  at  the  first 
breaking  4  inches  has  proved  deep  enough  on  any  kind  of  jack-pine 
land.  This  point  is  emphasized  here  because  so  many  settlers  in  this 
region  make  the  serious  mistake  of  burning  the  land  over  in  the 
spring  to  slick  it  off  clean  for  the  plow  and  then  plow  it  7  to  8  inches 
deep.  This  is  a  mistake.  It  puts  the  thin  streak  of  humus  in  the 
surface  soil  down  about  6  inches  deep,  leaving  3  inches  at  least  of 
dead  subsoil  on  top  of  the  ground.  Seeds  started  in  such  a  topsoil 
make  a  discouraging  growth.  Clover  particularly  makes  a  much 
better  growth  when  the  first  breaking  is  less  rather  than  more  than  4 
inches  deep ;  and  this  is  the  plant  above  all  others  that  should  be  en- 
couraged, as  it  promises  to  convert  these  hitherto  discouraging  lands 
into  profitable  farms. 

Special  attention  is  called  to  the  desirability  of  breaking  these 
lands  shallow.  Successful  farming  on  these  lands  is  absolutely  de- 
pendent upon  the  observation  of  a  few  apparently  insi^ificant  points 
which  on  better  soils  might  be  overlooked  with  impunity,  but  which 
on  these  naturally  light  soils  must  be  observed  if  productive,  pros- 
perous farms  are  to  be  built  up. 
37277— Bun.  323—08 2 
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FEEPAEATION  OF  THE  SEED  BED. 

After  the  land  has  bet»ii  broken  up  in  July  and  the  natural  green 
manure  crop  of  native  vegetation  plowed  under  about  4  inches  deep, 
it  should  be  gone  over  with  a  roller  heavily  weighted  to  pack  the  loos- 
ened soil  down  firmly.  This  hastens  the  rotting  of  the  material  turned 
undei".  The  spring-tooth  harrow  is  commonly  employed  on  this 
land  because  with  it  many  of  the  brakes  and  other  roots  which  cause 
so  much  trouble  by  continuously  springing  into  life  when  the  land  is 
spring  or  fall  pk)we(l  are  pulled  out  and  can  be  gathered  up  and 
burned 

That  is  just  what  ought  not  to  be  done.  Leave  the  trash  and 
roots  in  the  soil.  Their  decay  there  means  the  addition  of  just,  so 
much  more  humus  to  it,  the  thing  above  all  others  of  which  the  soil 
stands  most  in  need.  The  disk  harrow,  which  cuts  the  roots  up  and 
leaves  them  in  place,  is  a  much  more  satisfactory  implement  to  use 
in  fii-st  working  down  new  breakings.  By  the  use  of  the  disk  harrow 
after  the  roller,  any  new  growth  that  comes  up  between  the  time  the 
land  is  broken  in  July  and  the  time  grain  is  sown  in  the  fall  can  be 
easily  kept  in  control.  The  disk  should  not  run  more  than  about  3 
inche^s  deep  and  should  be  set  at  only  a  slight  angle.  Where  the 
disk  is  not  available,  a  spike-tooth  drag  with  the  teeth  slanting 
slightly  backward  is  the  next  l)est  implement  to  use. 

If,  however,  the  land  is  broken  in  early  spring,  when  the  roots 
and  underground  stems  are  filled  with  stored  food,  it  will  be  advis- 
able to  drag  out  as  many  roots  and  stems  as  possible  in  order  to  reduce 
their  numbers  in  the  field  during  the  growing  season. 

CLOVEE  THE  KEY  TO  SITCCESSFUL  FAKMINQ  OH  TACK-FnTE 

LANDS. 

The  vital  fact  in  farming  the  sandy  jack-pine  lands  is  that  clover 
will  grow  on  it.  A  second  fact  is  that  clover  builds  up  the  land 
faster  than  any  other  crop  commonly  grown  there.  It  supplies  at  the 
start  both  the  nitrogen  and  humus  that  the  soil  so  badly  needs.  A 
third  fact  is  that  by  growing  the  crop  for  seed  the  enriching  effects 
of  the  clover  on  the  land  can  be  secured  and  at  the  same  time  a  cash 
crop  of  greater  value  than  that  from  any  other  crop  commonly 
grown  on  the  jack-pine  lands  obtained.  This  is  a  point  of  paramount 
importance  to  the  poor  settler,  who  needs  every  cent  he  can  get  off 
the  farm  to  meet  his  living  expenses.  Finally,  as  a  green  manure 
clover  is  the  best  crop  yet  found  for  the  jack-pine  plains. 

In  some  sections,  i)articularly  in  Michigan,  very  profitable  returns 
have  IxHMi  secured  from  gi'owing  mammoth  and  common  red  clover 
for  seed.  These  lands  seem  well  adapted  to  dover-seed  pioductioiL 
Yields  of  seed  ranging  from  2  to  G  bushels  to  the  acre,  having  ■ 
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cash  value  of  $10  to  $50  per  acre,  have  been  obtained.  For  the  la3t 
few  years  the  seed  yield  has  averaged  a*  little  more  than  3  bushels 
to  the  acre.  As  the  price  ranges  between  about  $5  to  $9  per  bushel, 
this  makes  a  very  profitable  crop.  The  income  from  clover-seed 
farming  is  thus  seen  to  be  as  great  as  that  from  land  yielding  20 
bushels  of  wheat  or  40  bushels  of  corn  to  the  acre  at  average  prices. 
But  whether  or  not  one  grows  clover  for  seed  or  goes  into  some 
other  kind  of  farming,  such  as  the  dairy  industry,  sheep,  potatoes, 
ind  the  like,  it  is  certain  that  clover  lies  at  the  base  of  every  success- 
ful system  of  farming  that  has  yet  been  devised  for  these  lands  and 
should  be  among  the  very  first  crops  grown. 

KIND  OF  CLOVER  TO   GROW. 

Of  the  different  kinds  of  clover  the  mammoth,  bull,  or  sapling  clover 
rather  than  the  smaller  common  red  clover  or  the  alsike  clover  has 
been  foimd  most  efficient  on  the  jack-pine  plains.  It  seems  to  grow 
better,  gives  more  forage,  and  yields  more  seed  to  the  acre  than  either 
of  the  other  two  varieties.  The  mammoth  clover,  of  course,  produces 
but  one  crop  of  hay  a  season,  but  most  of  the  plains  land  is  so  far 
north  that  only  one  cutting  can  be  safely  taken  from  any  kind  of 
clover,  while  in  that  section  cutting  the  first  crop  of  common  red 
clover  for  hay  and  the  second  for  seed  generally  results  in  a  very 
light  and  unprofitable  crop  of  seed. 

HOW  TO  SEGTTEE  A  STAND  OF  CLOVEE. 

The  first  matter  for  the  settler  on  the  jack-pine  plains  to  consider 
is  how  to  secure  a  good  stand  of  clover. 

SEEDING  CLOVEB  WITHOUT  A  NTTBSE  CROP. 

The  surest  way  to  get  a  stand  of  clover  on  jack-pine  lands  is  to  seed 
the  crop  alone  w  ithout  a  nurse  crop.  Where  the  land  has  been  broken 
up  in  July  by  plowing  down  the  native  vegetation  4  inches  deep  and 
rolling  with  a  heaA^r  roller,  followed  by  an  occasional  cultivation 
until  fall  with  a  disk  harrow  or  spike-tooth  drag,  the  land  will  be  in 
the  best  possible  condition  for  seeding  to  clover  about  May  1  of  the 
following  spring. 

Now,  on  that  light  sandy  land  it  has  been  found  best  to  drill  or 
drag  the  clover  seed  in  about  2  inches  deep.  Seeding  the  clover  in 
spring  on  top  of  the  land  with  fall-sown  grain,  as  is  the  common 
practice  on  heavier  lands,  fails  nearly  every  time  it  is  tried  on  these 
Hght  sandy  lands.  On  the  other  hand,  where  the  seed  is  put  in  about 
2  inches  deep  it  is  able  to  withstand  the  usual  drought  which  com- 
monly occurs  in  those  northern  climates  in  May.  Being  rooted  at 
least  2  inches  deep,  it  is  not  so  easily  blown  out  or  injured  by  the  wind, 
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which  usually  blows  strongly  from  the  west  or  southwest  during  the- 
spring  months.    Many  failures  to  secure  a  stand  of  clover  on  the  jack- 
pine  plains  are  due  to  shallow  spring  seeding  and  the  drying  up  or— 
blowing  out  of  the  plants  by  the  persistent  western  winds  common, 
early  in  the  year. 

Another  point  in  this  connection  is  that  by  seeding  2  inches  deep^ 
the  clover  rootlets,  after  elongating  an  inch  or  so,  come  into  inmiediat^ 
contact  with  the  body  of  humus  produced  by  turning  under  the  mass- 
of  wild  vegetation  4  inches  deep  at  the  time  of  breaking  in  July. 
Practically  all  of  the  available  plant  food  of  the  soil  is  thus  withia 
easy  reach  of  the  clover  rootlets  just  at  a  time  when  the  plants  are 
weakest  and  stand  most  in  need  of  it.     This  decayed  matter  gives 
the  clover  plant  a  vigorous  start  until  tubercles  can  be  formed  on 
the  roots  and  the  plants  thus  made  able  to  secure  their  nitrogen 
from  the   air.    The   fact  is  now  generally  known  to  all   farmers 
that  the  more  tubercles  or  nodules  found  on  the  roots  of  the  clover 
plant  the  gi'eater  the  growth  of  the  clover  and  the  more  valuable  the 
crop  for  gi'een  manuring. 

The  seeding  of  the  clover  alone. without  any  nurse  crop  whatever 
is  especially  advantageous  on  these  light  soils.  It  insures,  in  so  far 
as  it  is  possible  by  any  method  of  farming  to  insure,  a  full  stand  of 
clover  and  after  the  land  becomes  fertile  enough  the  production  of 
a  fair  hay  crop  that  same  season.  By  this  method  of  seeding,  all  the 
moisture  of  the  soil  and  all  the  available  plant  food  in  the  soil  are  put 
at  the  service  of  the  clover  plant. 

When  the  clover  is  seeded  with  a  grain  crop  it  must  compete  with 
the  grain  crop  for  lx)th  moisture  and  food.  The  result  is  usually 
an  inferior,  unprofitable  crop  of  gi'ain  and  frequently  only  a  half 
stand  or  an  entire  failure  of  the  clover.  Weeds  which  in  other  sec- 
tions of  the  country  may  hinder  the  growth  of  clover  seeded  alone  in 
spring  do  not  make  trouble  on  this  new  land  when  broken  up  in  mid- 
sunnner  and  occasionallv  cultivated. 

SEEDING  CLOVEB  WITH  A  NUBSE  CBOP. 

The  financial  conditions  of  many  farmers  who  move  on  the  jack- 
pine  lands  are  such  that  they  must  grow  their  own  forage  and  grain 
in  sufficient  (juantities  at  least  for  their  own  stock.  With  most  farm- 
ers on  the  jack-pine  plains  the  need  is  inunediate  of  growing  some 
money  crop  as  quickly  as  it  can  be  secured.  For  these  and  other 
reasons  it  will  Ih»  found  necessary  to  grow  a  certain  amount  of  grain, 
forage,  and  root  crops  from  the  start,  drawing  on  the  fertility  already 
in  the  soil  for  their  production.  At  the  same  time  it  is  desirable  that 
the  ground  In?  seeded  with  clover,  so  that  the  ouilding  up  of  the  soil 
may  be  begun  as  (juickly  as  possible. 
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With  a  favorable  season,  particularly  one  with  plenty  of  rainfall, 
a  good  stand  of  clover  may  be  secured  by  seeding  with  grain.  In 
fact,  it  should  be  an  invariable  rule  on  the  jack-pine  lands  always  to 
seed  clover  with  every  grain  crop  put  in.  The  clover  may  fail  some- 
times as  a  crop,  but  enough  will  usually  catch  to  make  it  profitable  to 
turn  under  for  green  manure  and  thus  pay  for  the  seed  at  least. 
Winter  rye  is  a  favorite  crop  to  seed  with,  since  it  usually  gives  a 
larger  yield  on  the  light  lands  of  this  section  than  any  other  grain. 
If  the  land  is  broken  up  in  July,  as  previously  described,  it  will  be  in 
good  condition  for  seeding  to  winter  rye  about  August  25  to  Septem- 
ber 5  anywhere  north  of  central  Michigan  and  Wisconsin.  This  is  a 
little  too  late  to  seed  with  clover,  which  should  be  put  in  as  soon  as 
the  snow  goes  off  the  following  spring.  There  are  right  and  wrong 
methods  of  doing  this. 

As  to  the  right  method,  as  soon  as  the  ground  can  be  worked  in 
spring  run  over  the  rye  field  with  a  spike-toothed  harrow  lengthwise 
of  the  rows.  Sow  on  mammoth  clover  seed  at  the  rate  of  3  to  4 
quarts,  or  6  to  8  pounds,  to  the  acre.  Then  run  over  the  field  again 
with  the  spike-toothed  harrow  with  the  teeth  slanting  back  a  little 
and  follow  with  the  roller.  If  the  season  is  dry,  cut  the  rye  for  hay 
and  give  the  clover  a  chance. 

This  quantity  of  clover  seed  is  entirely  sufficient  where  it  is  intended 
to  cut  the  clover  for  seed  the  following  year.  If  the  crop  is  intended 
for  forage,  then  6  to  8  pounds  of  orchard  grass  or  timothy  seed  sown 
with  the  grain  in  the  autumn  will  insure  a  larger  hay  crop  the  follow- 
ing year. 

The  harrowing  will  not  injure  the  rye  in  the  least,  and  it  will  covex 
the  clover  seed  a  little  deeper  than  when  sown  on  top  of  the  ground 
and  then  dragged  in.  It  is  inviting  failure  to  seed  the  clover  on  top 
of  sandv  soils  and  not  harrow  it  in. 

ft. 

If  wheat  is  sown  in  the  fall  instead  of  rye  the  wheat  should  be 
harrowed  in  the  spring  and  the  clover  sown  in  exactly  the  same 
manner  as  noted  for  rye.  Seeding  clover  with  spring  grains  has  been 
practiced  by  a  large  number  of  successful  farmers  on  the  jack-pine 
lands.  This  method  has  been  quite  successful  during  the  past  three 
or  four  wet  years.  But  where  the  main  purpose  is  to  secure  a  crop  of 
clover,  this  method  is  never  so  certain  as  seeding  the  clover  without  a 
nurse  crop. 

Perhaps  three- fourths  of  the  farmers  visited  on  the  jack-pine  lauds 
consider  buckwheat  one  of  the  best  grains  to  seed  with;  that  is,  they 
report  the  best  catch  of  clover  with  this  crop.  Clover  has  also 
usually  caught  better  in  spring  rye  than  in  spelt  or  oats.  In  many 
instances  also  good  catches  have  been  secured  with  Canada  field 
peas.     Excellent  catches  have  also  been  secured  when  clover  was 
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seeded  in  ruta-bagus  in  July.  In  fact  this  is  one  of  the  best  crops 
of  all  to  seed  with  when  the  ruta-bagas  are  sown  in  rows,  the  clover 
being  planted  between  the  rows  at  the  last  cultivation  about  the 
middle  of  July.  For  the  region  about  Roscommon,  Mich.,  Mr.  F.  Ij. 
De  Lauieter  recommends  the  seeding  of  clover  with  oats  or  spelt  up 
to  May  15;  with  millet,  buckwheat,  or  turnips  up  to  June  20;  and 
with  rye  or  wheat  up  to  August  15. 

AA'hen  clover  is  seeded  with  any  of  the  spring  grains  it  is  safe  and 
advisable  to  drill  the  clover  in  with  the  grain,  letting  the  clover  seed 
run  down  the  grain  tube.s.  This  puts  the  clover  seed  down  2  to  3 
inches  deep,  which  is  none  too  deep  on  light  land.  If  the  grain  is 
broadcasted  by  hand,  the  clover  seed,  of  course,  is  dragged  in  the 
same  depth  as  the  grain.  In  any  case,  whether  the  grain  is  drilled 
or  harrowed  in,  it  is  advisable  to  follow  the  drill  with  a  heavy  roller 
to  pack  the  soil  down  firmly  around  the  seed,  followed  by  a  spike- 
tooth  harrow  to  leave  the  topsoil  rough  and  loose.  A  rough  soil 
drifts  much  less  than  a  smoothly  packed  soil,  and  moisture  is  retained 
to  a  greater  extent  when  the  topsoil  is  loose  than  when  it  is  firmly 
packed  down. 

It  should  be  a  rule  on  the  jack-pine  lands  to  sow  on  clover  seed  at 
every  ()p[)ort unity,  with  every  grain  and  grass  crop,  in  the  standing 
corn  at  the  last  cultivation,  with  ruta-bagas  or  turnips,  and  with 
every  crop  with  which  it  will  not  interfere.  As  one  farmer  expressed 
it  "  Every  time  you  scratch  the  ground,  put  in  clover  seed."  But 
in  drv  or  otherwise*  unfavorable  seasons  all  the  clover  thus  seeded  mav 
fail.  In  addition,  then,  to  the  clover  thus  seeded  it  is  strongly  urged 
that  the  main  fields  of  clover,  the  ones  in  the  regular  rotation  that 
are  \mng  depended  upon  for  clover  seed,  be  seeded  alone.  This 
method  of  clover  farming  insures  a  seed  crop  every  year  on  a  third 
to  a  fourth  of  the  whole  farm. 

CLOVEB  INOCULATIOH. 

When  new  land  on  the  jack-pine  plains  is  cleared  and  put  into 
clover  for  the  first  time,  it  sometimes  makes  only  a  small  growth. 
This  is  not  necessarily  because  the  land  is  poor,  but  is  often  because 
the  soil  is  not  well  inoculated  with  clover  bacteria. 

In  a  thrifty  clover  field  the  roots  are  usually  thickly  studded  with 
snuill  tubercles.  When  clover  is  grown  on  virgin  soil  like  the  jack- 
[)ine  i)lains,  the  organisms  causing  these  tubercles  are  not  plentiful 
or  may  be  entirely  wanting.  In  an  examination  of  a  number  of  fields 
of  clover  on  the  plains  land  many  cases  were  found  where  there  was 
only  now  and  then  a  tubercle  on  the  roots,  or  the  tubercles  mig^t  be 
entirelv  absent. 
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Now,  the  poorer  the  land  the  greater  the  need  is  of  having  the  soil 
well  inoculated  with  the  bacteria  causing  these  tubercles.  It  is  by 
means  of  bacteria  working  within  these  tubercles,  or  nodules,  that 
the  clover  plant  is  able  to  utilize  the  nitrogen  of  the  air  in  its  more 
rapid  and  vigorous  growth. 

There  are  three  common  ways  of  getting  the  soil  inoculated  with 
clover  bacteria: 

(1)  When  the  seed  is  sown  in  the  usual  way  nearly  always  some 
of  the  plants  become  inoculated.  This  is  particularly  true  where  old 
logging  or  other  roads  cross  the  fields.  The  field  as  a  whole  may  be 
unsatisfactory.  If  this  field  is  plowed  and  harrowed  and  clover  im- 
mediately sown  on  again  the  chances  are  that  the  second  crop  will  be 
much  more  vigorous  than  the  first,  because  of  the  more  abundant 
inoculation  of  the  soil  brought  about  by  the  greater  distribution  of 
the  bacteria  in  the  soil  by  plowing  and  harrowing,  by  the  wind,  etc. 
So  if  clover  does  not  succeed  the  first  year,  it  may  be  tried  on  the 
same  land  the  second  year.  By  the  third  year  the  field  should  be 
thoroughly  inoculated  and  a  good  stand  obtained.  After  that  the 
field  should  remain  inoculated  for  years. 

(2)  A  second  and  very  common  way  of  inoculating  new  land  with 
clover  bacteria  is  to  take  moist  topsoil  from  an  old  clover  field  and 
scatter  it  over  the  new  field  at  the  time  the  clover  is  seeded.  About 
200  to  250  pounds  of  this  old  clover  soil  should  be  scattered  on  each 
acre  of  new  ground  and  immediately  harrowed  in.  If  the  inoculated 
soil  dries  out,  the  vigor  of  the  clover  bacteria  in  it  is  greatly  dimin- 
ished. This  is  one  of  the  reasons  why  it  should  be  harrowed  in  and 
not  simply  scattered  on  top  of  the  ground.  Excellent  results  have 
been  reported  by  this  method  of  inoculating  clover.  The  danger  in 
this  method  lies  in  the  possibility  of  introducing  weed  pests  or  plant 
diseases  through  the  agency  of  the  old  soil. 

(3)  The  most  scientific  method  of  inoculating  the  clover  field  is  to 
obtain  a  pure  culture  of  clover  bacteria  and  moisten  the  clover  seed 
with  it  just  before  sowing.  These  pure  cultures  have  been  put  on 
the  market  connnercially  and  can  also  he  obtained  in  limited  quan- 
tity from  the  United  States  Department  of  Agriculture.** 

EFFECT  OF  WINDS  ON  THE  CLOVEE  CATCH. 

Throughout  northern  Michigan,  Wisconsin,  and  Minnesota  there 
is  usually  a  persistent  strong  wind  that  blows  steadily  from  the  west 
and  southwest  nearly  every  day  in  spring  and  early  summer.  These 
winds  are  frequently  very  injurious  to  spring-planted  grains  on  sandy 

^  Information  as  to  methods  of  Inoculating  soils  for  various  legumes  and  the 
benefits  derived  from  inoculation  is  given  in  Farmers*  Bulletin  No.  314,  which 
may  t>e  had  free  upon  application  to  the  Secretary  of  Agriculture. 
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.lul  are  especially  sevei'e  on  new  clover  seeding.     Grain  fields 
een  seen  where  practically  all  the  seeding  on  the  eastern  side 
field  had  been  destroyed  by  drifting  sand  and  the  drying  effects 
wind.     Frequently  the  clover  in  exposed  fields  is  entirely  killed 
xcept  in  sheltered  spots  like  ravines  and  on  hillsides  or  along 
s  which  break  the  force  of  the  wind.    Time  and  time  again  the 
r  crop  in  the  middle  and  east  side  of  a  field  has  been  found  a 
plete  failure  while  an  excellent  stand  was  obtained  on  the  western 
»  of  the  field  where  i>erhaps  a  board  fence  or  a  few  scattering 
lbs  offered  some  light  protection  from  the  drying  winds. 
n  experimental  work  on  sandy  lands  in  Wisconsin,  Professor 
ng^  fouiid  that,  with  a  gentle  breeze  blowing,  evaporation  a  foot 
ove  the  ground  was  i^5  per  cent  greater  20  rods  out  from  the  west 
go  of  a  field  than  it  was  8  rods  out.    In  this  case  there  was  a  wind- 
•eak  12  to  15  feet  high  on  the  west  side  of  the  field.     Even  with 
Lily  a  hedge  of  scattering  bur  oaks  C  to  8  feet  high,  evaporation  was 
0  per  cent  gi-eater  300  feet  to  leeward  of  the  hedge  than  at  20  feet. 

Not  only  does  the  land  dry  out  much  more  rapidly  with  a  strong 
wind  blowing  over  it,  but  the  finer  portions  of  the  soil  itself  may  be 
blown  away,  greatly  decreasing  the  soil  fertility  and  lessening  the 
power  of  the  soil  to  hold  moisture,  for  the  finer  the  soil  the  greater 
its  moisture-holding  capacity.  These  various  factors — the  wind  car- 
rying sand  parti(rles  which  cut  off  the  young  plants  or  cover  them 
over,  the  more  rapid  drying  out  of  the  soil  exposed  to  the  hi^  winds 
of  the  spring,  and  the  lessened  fertility  content  of  the  soil  caused  by 
the  finer  particles  being  blown  away — ^all  tend  to  decrease  the  chances 
of  success  of  the  clover  plant. 

Another  point  in  this  connection  is  that  under  ordinary  conditions 
of  farming  the  finer  particles  of  soil  are  brought  to  the  surface  every 
time  the  land  is  plowed  or  tilled.  The  wind  carries  many  of  these 
away,  so  that  the  natural  tendency  of  these  soils,  if  allowed  to  drift, 
is  to  l)ecome  coarser,  less  able  to  retain  moisture,  and  more  subject  to 
drought.  Besides,  in  these  coarser  soils  any  vegetable  matter  that 
may  be  added  in  the  form  of  green  or  stable  manure  is  much  more 
({uickly  burned  out  and  the  humus  reduced  to  ashes  than  on  the  finer 
and  more  (*ompact  soil  of  the  original  field.  This  we  do  not  want. 
A  big  yield  on  these  lands  depends  upon  there  being  a  large  quantity 
of  humus  in  them. 

WIND-BREAKS  FOR  SAHDT  LAHSS. 

The  chances  for  securing  a  good  catch  of  clover  and  a  stand  o 
grains  are  greatly  increased  l)y  having  a  wind-break  around  each  fiek 
This  can  be  easily  i)rovide(l  by  leaving  an  uncut  strip  one  to  two  roc 

"  WMsconHiii  AKricuUural  Kxi>eriuieut  Station  BuUetln  No.  42. 
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wide  around  each  field  at  the  time  the  land  is  cleared.  Any  blank 
spaces  in  this  hedge  can  be  filled  in  by  transplanting  to  it  some  of 
the  native  trees  and  shrubs,  such  as  jack  pines,  poplars,  Juneberries, 
scrub  oaks,  willows,  and  the  like.  Spruce  also  does  remarkably  well 
on  all  jack-pine  land  and  makes  an  excellent  wind-break. 

Since  also  the  prevailing  winds  come  from  the  west  and  southwest, 
it  is  advisable  to  make  the  cleared  fields  comparatively  long  and 
narrow,  the  long  way  running  north  and  south. 

Many  a  farmer  likes  to  see  big  fields.  It  is  a  pleasure  to  stand  in 
the  doorway  and  look  over  the  whole  farm,  seeing  nothing  but  culti- 
vated fields.  An  overgrown  fence  row  is  an  abomination  that  must 
be  grubbed  out.  Nevertheless  the  farmer  who  fails  to  leave  or  pro- 
vide a  wind-break  around  his  fields  on  the  sandy  lands  of  the  jack- 
pine  plains  pays  dearly  for  his  negligence.  It  is  one  of  the  little  things 
that  make  the  difference  between  success  and  failure  on  these  lands. 
A  hedge  row  growing  around  a  sandy  field  is  a  kind  of  insurance 
against  failure,  especially  valuable  where  success  is  staked  on  the 
clover  crop.  What  may  seem  like  shiftlessness  in  overgrown  fence 
rows  on  fertile  clay  loam  farms  has  been  found  to  be  the  wisest  kind 
of  farming  on  lighter  sandier  lands. 

Long,  narrow  fields  never  more  than  40  rods  wide,  with  occasional 
wind-breaks,  are  recommended.  In  most  cases  the  wind-breaks  are 
already  in  place.  They  should  not  be  cut  down  when  clearing  the 
fields.  If  they  are  not  there  they  should  be  planted.  This  will  pay 
a  bigger  interest  on  the  investment  than  any  other  improvement  that 
can  be  put  on  the  place. 

BOUGH  FIELDS  DESIEABLE  ON  SANDY  LANDS. 

Another  point  bearing  on  the  relation  of  winds  to  the  method  of 
handling  sandy  lands  may  need  explanation.  After  seeding  any 
crop  on  sandy  lands,  the  packing  of  the  soil  down  firmly  around  the 
seeds  by  running  over  the  field  with  a  heavy  roller  is  strongly  recom- 
mended. Soil  moisture  from  below  rises  more  rapidly  in  firm  than 
in  loose  soil,  resulting  in  a  better  and  quicker  germination  of  the 
sown  seed.  If,  however,  the  soil  is  left  packed  to  the  surface,  evap- 
oration from  the  soil  is  more  rapid  than  where  the  topsoil  is  loose. 
Besides,  where  the  soil  is  left  smooth  after  the  roller  the  winds  blow 
over  it  much  more  rapidly  than  where  it  is  left  rough.  ' 

King  «  found  that  the  force  of  the  wind  next  to  the  soil  surface  was 
reduced  about  one-half  on  rolled  land  by  running  over  it  with  a  har- 
row. He  cites  a  rolled  field  over  which  the  wind  was  raising  such 
a  dust  that  it  was  almost  impossible  to  see  across  it.  A  harrow  was 
run  over  the  field  at  right  angles  to  the  wind,  when  the  cloud  of  dust 

o  Wisconsin  Agricultural  E^xperlment  Station  BuHetin  No.  42. 
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practically  subsided.  Actual  measurements  showed  that  the  velocity 
of  the  wind  across  the  roughened  field  next  the  soil  surface  was  much 
less — practically  half  less — ^than  over  the  rolled  smooth  soil.  There- 
fore, whenever  the  soil  is  packed  down  smooth  with  a  roller — and 
this  should  be  after  every  clover  and  grain  crop  is  seeded — ^it  should 
be  followed  immediately  with  a  spike-tooth  harrow  to  leave  the  top 
surface  loose  and  rough. 

HANBUHa  CLOVER  FOR  SEED. 

The  usual  custom  in  the  north-central  part  of  the  southern  penin- 
sula of  Michigan,  where  clover  is  being  grown  quite  extensively  for 
set'd  on  pine  and  hardwood  lands,  is  to  cut  the  first  crop  of  the  season 
of  (Mther  cc»nnnon  I'cd  clover  or  the  larger  growing  mammoth  clover 
for  si»ed.  This  is  contrary  to  the  general  practice  in  the  older  clover 
seed  sections  farther  south,  where  the  usual  procedure  is  to  cut  the 
first  crop  of  common  red  clover  for  hay  and  the  second  for  seed.  In- 
deed, the  belief  is  quite  prevalent  among  farmers  in  the  older  clover 
sections  that  the  first  crop  of  June  clover  does  not  set  seed.  That 
tln^  belief  does  not  hold  true  in  northern  Michigan  is  shown  by  the 
fact  that  there  are  many  authentic  records  of  yields  of  6,  8,  10,  and, 
in  one  instance  at  least,  even  12  bushels  of  clover  seed  per  acre.  These 
yields  have  been  obtained  from  the  first  crop  without  either  clipping 
or  pasturing  the  clover  back  in  spring.  The  average  yield  of  clover 
seed  in  northern  Michigan  in  fields  with  a  uniform  stand  of  clover  is 
more  than  2  and  very  close  to  3  bushels  of  seed  to  the  acre  one  year 
with  another,  while  the  better  farmers  will  average  4  to  5  bushels. 
When,  however,  in  that  northern  section,  the  first  crop  of  common  red 
clover  is  cut  for  hay  and  the  second  left  for  seed,  the  seed  yield  is 
ni'arly  always  disappointing,  a  yield  of  half  a  bushel  to  a  bushel  of 
low-grade  seed  containing  a  very  large  percentage  of  light  and 
shriveled  seed  being  the  rule. 

The  farmers,  however,  who  are  uniformly  getting  the  largest  yields 
of  seed  in  northern  Michigan,  Wisconsin,  and  Minnesota  are  the  ones 
who  first  pasture  back  the  clover,  either  common  red  or  mammoth, 
with  shee])  or  cattle  until  about  June  15  to  20  in  a  normal  season  and 
then  let  the  crop  come  on  for  seed.  Some  farmers  who  do  not  have 
sufficient  stock  clip  the  clover  back  with  a  mower  about  June  16  aiid 
get  as  good  results  as  where  the  clover  is  pastured  off.  The  mower 
is  set  high  and  the  clippings  left  to  fall  back  on  the  land.  Even 
where  the  land  is  i)astured  off  many  fanners  practice  running  over 
the  field  with  a  mower  after  the  stock  is  removed  to  clip  back  any 
bunches  that  may  be  left,  so  that  the  crop  may  come  on  evenly  over 
the  entire  field. 

The  past  season,  especially,  it  was  a  noticeable  fact  in  northern 
Michigiui  that  those  farmers  who  pastured  or  clipped  back  their 
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clover  got  larger  yields  of  seed  than  those  who  did  not.  One  instance, 
from  this  year's  observation  may  be  cited  in  this  connection.  One' 
farmer  on  the  jack-pine  plains  ii^  northern  Michigan  had  a  practi- 
cally perfect  stand  of  clover  on  about  50  acres  of  his  farm.  This 
clover  was  waist-high  and  full  of  blossoms  in  July,  promising  an 
extra  heavy  yield.  It  thrashed  out  a  little  more  than  2  bushels  of 
seed  to  the  acre.  A  near-by  farmer  on  similar  sandy  lands  pastured 
back  his  rather  poor  stand  of  clover  on  a  40-acre  field  with  cattle 
until  June  20.    This  field  averaged  about  5  bushels  of  seed  per  acre. 

SEASONS  FOB  PASTURING  CLOVEB  OB  CLTPFING  IT  BACK. 

Farmers  have  found  from  experience  that  by  pasturing  or  clipping 
back  clover  and  then  letting  the  crop  go  to  seed  they  get  larger  yields 
of  seed  generally  than  by  any  other  method  of  handling  the  crop. 
The  reasons  generally  given  for  such  better  yields  are  about  as  fol- 
lows :  By  clipping  or  pasturing  back,  the  clover  is  brought  into  bloom 
in  a  dry  time.  One  farmer  expressed  it  thus :  "  I  don't  care  how  much 
rain  there  is  up  to  the  time  clover  blooms,  but  after  that  a  good  seed 
crop  depends  upon  dry  weather."  If  rainy  weather  prevails  during 
the  blooming  period  the  clover  crop  may  as  well  be  cut  for  hay. 

Again,  it  is  believed  that  by  pasturing  or  clipping  back,  the  plant 
does  not  grow  so  rank,  is  less  likely  to  lodge  and  fall  down,  blooms 
more  freely,  and  that  a  larger  number  of  insects  are  present  to  cross- 
fertilize  the  crop  than  earlier  in  the  season.  Another  advantage  of 
pasturing  back  is  that  there  is  much  less  straw  to  handle  at  thrashing 
time.  This  is  an  item  of  special  importance  where  the  large  mam- 
moth clover  is  grown.  A  rank  yield  of  plant  and  a  large  yield  of 
seed  do  not  appear  to  go  together,  but  rather  where  the  plant  is  rank- 
est there  the  seed  yield  is  least. 

THE  CLOVEB-FLOWEB  MIDGE. 

More  pertinent,  probably,  than  all  the  reasons  previously  given  for 
pasturing  or  clipping  back  clover  is  the  fact  that  by  so  doing  the  de- 
structive action  of  the  clover-flower  midge  is  largely  avoided.  The 
clover-flower  midge  is  usually  noticed  on  the  clover  heads  as  a  small 
orange-red  insect  about  as  large  as  a  pin  head,  commonly  present  in 
all  clover  sections  of  the  United  States  and  observed  by  the  writer 
the  past  season  in  northern  Michigan,  Wisconsin,  and  Minnesota. 
This  insect  feeds  within  the  florets  of  the  clover  blooms  at  blossoming 
time  and  prevents  the  formation  of  seed.  It  probably  does  more  to 
injure  the  seed  crop  than  all  other  agencies  combined  except  wet 
weather. 

A  detailed  description  and  life-history  account  of  the  flower  midge 
can  not  be  given  here,  but  the  farmer  who  may  be  interested  in  clover- 
seed  production  is  urged  to  write  to  the  United  States  Department  of 
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Agriculture  for  Bureau  of  Entomology  Circular  Xo.   69,  entitled 
"  Some  Insects  Affecting  the  Production  of  Hed  Clover  Seed." 
PACTOItS  IN  SUCCESSrnZ.  CLOVEB-SSSD  FAiurEKra. 

Practice  and  science  unite  in  allowing  that  to  secure  the  largest 
crop  of  clover  seed  the  crop  should  bloom  during  dry  weather.  This 
necessitates  keeping  an  account  of  the  weather  in  each  locality  from 
year  to  year  so  ati  to  know  at  about  what  period  to  expect  dry  weather. 
The  plants  should  be  comparatively  thin  on  the  ground  and  stocky 
for  the  largest  yield.  Closely  crowded  plants  make  weak  stems  which 
lodge  and  profluce  very  little  seed.  Pasturing  or  clipping  tends  to 
make  short  straw  and  stocky  plants,  which  are  less  likely  to  lodge 
ami  easier  to  handle  at  thrashing  time.  To  nvoid  the  greatest  injury 
from  the  flower  midge  the  crop  sliould  be  brought  into  bloom  a  little 
later  than  the  first  crop  of  common  red  clover  normally  blooms  and 
considerably  earlier  than  the  second  crop  of  this  clover  usually  blooms. 
This  is  brought  about  by  pasturing  the  clover  back  until  about  June 
15  to  20  in  the  northern  part  of  Michigan,  Wisconsin,  and  Minnesota, 
or  clipping  it  back  witli  the  mower  at  about  this  time. 

HABVESTINO  AND  CVBIN'a  CI.OTEB  FOB  SXBD, 
Practice  varies  as  to  the  time  for  cutting  common  red  and  mam- 
moth red  clover  for  seed.  The  greatest  quantity  of  seed  is  usually 
obtained  by  waiting  until  about  O.'i  per  cent  of  the  heads  are  a  dead, 
bn>wn  color,  but  before  any  of  the  heads  begin  to  fall  to  pieces.  A 
number  of  instances  came  under  the  writer's  observation  the  past 
season  where  the  crop  was  cut  a  little  on  the  green  side  with  the  ex- 
pectation that  the 
seed  would  ripen  up 
in  curing.  The  re- 
sults were  quite  wni- 
formly  unsatisfac- 
tory, much  of  the 
seed  being  shriveled 
and  light.  Where 
the  crop  is  left  until 
most  of  the  heads 
are  thoroughly  ripe 

Kir..l.-MnwiTwlthiitl«i-hini>nlI..rbimcl.iiig(.0(.Tercntforieed.       there   is  leSS   loSS  of 

heads  if  the  cutting 

is  doiif  in  the  early  morning  and  late  afternoon  when  the  straw  is  a 
little  tougher  than  at  midday, 

Tn  cutting,  farmers  quite  gi-nerally  use  a  finger-lik«  attachment  to 
tlio  mower  with  a  triji  worked  by  the  foot,  (See  fig.  1.)  This  leaves 
the  clover  in  bunches  out  of  the  way  of  the  trampling  of  the  horses. 
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After  five  or  six  days'  curing  in  these  bunches,  if  the  weather  condi- 
tions  are  favorable,  the  crop  is  thrashed  direct  from  the  field.  One  or 
two  rains,  on  the  crop  do  not  injure  it,  but  with  continued  wet  weather 
many  seeds  sprout  and  the  quality  of  the  crop  is  injured.  If  a  clover 
huller  is  not  available  as  soon  as  the  crop  is  dry  enough  to  hull,  the 
clover  should  be  stacked  or  put  under  cover  in  barns  or  sheds.  When 
stacked  or  put  into  the  mow  the  clover  undergoes  a  sweating  process. 
On  this  account  hulling  should  be  delayed  at  least  three  weeks  after 
stacking. 

Stacking  is  always  a  safe  way  of  handling  the  clover-seed  crop. 
Fall  rains  of  a  month  to  six  weeks'  duration  are  not  infrequent  in 
the  Northern  States,  during  which  time  if  the  clover  is  lying  in  the 
field  the  greater  part  of  the  seed  is  lost  by  the  heads  rotting  off  or 
disintegrating  and  by  the  seeds  sprouting  and  becoming  discolored. 
The  stack  must  be  covered  with  straw,  marsh  hay,  or  the  like,  to  turn 
water.  The  crop  is  too  valuable  to  take  chances  with,  and  the  extra 
labor  involved  in  stacking  is  not  too  much  insurance  to  pay  for  the 
certainty  of  securing  the  crop  in  the  best  possible  condition. 

CLOVEB  STEAW. 

When  clover  is  cut  for  seed  and  cured  quickly  without  rainfall 
the  straw  has  some  feeding  value.  Some  farmers  use  it  as  a  substi- 
tute for  hay  for  sheep  and  cattle.  If  not  required  to  eat  it  up  too 
close,  stock  get  along  on  such  material  about  as  well  as  they  do  on 
oat  straw.  But  where  the  clover  has  lain  in  the  field  subject  to  dews 
and  rains  it  gets  more  or  less  brittle  and  rotten  and  should  be  used 
only  for  bedding  or  manure. 

Many  farmers  who  thrash  directly  from  the  field  spread  the  straw 
out  thinly  over  the  field  as  a  manure.  For  this  purpose  it  is  worth 
about  $8  a  ton:  that  is,  the  amount  of  fertility  in  a  ton  of  clover 
straw  if  bought  in  commercial  form  would  cost  $8.  When  this  mate- 
rial is  used  as  a  light  top-dressing  on  grain  it  aids  in  securing  a  stand 
of  clover ;  in  fact,  the  straw  frequently  contains  considerable  quanti- 
ties of  unthrashed  seed  which  helps  considerably  in  reseeding  either 
old  or  new  fields  where  it  may  be  applied. 

CLOVER  FOLLOWING  CLOVER. 

Clover  being  the  most  paying  crop  yet  found  for  the  jack-pine 
lands,  can  it  be  grown  year  after  year  on  the  same  land?  Mr.  Hub- 
bard Head,  of  Roscommon  County,  Mich.,  has  asked  this  question  of 
the  jack-pine  lands  and  has  been  answered  in  the  aflSrmative.  For 
as  many  as  fifteen  years  Mr.  Head  has  grown  clover  continuously  on 
the  same  fields,  and  the  crop  of  1907  was  perhaps  the  best  of  all.  In- 
deed, by  the  continuous  culture  of  clover  the  naturally  loose,  sandy 
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soil  hud  become  firm  and  compact,  the  color  of  the  soil  decidedly 
darker,  and  its  fertility  greatly  increased. 

On  this  farm  the  general  plan  is  to  cut  clover  for  hay  or  seed  until 
the  clover  in  the  field  becomes  thin ;  then  to  let  the  crop  grow  until 
about  July,  when  the  whole  crop  is  turned  under  and  the  field  rolled 
and  reseeded  to  clover.  The  seed  is  sown  at  the  rate  of  3  quarts  to 
the  acre  and  harrowed  in  about  2  inches  deep.  Thus  handled  it  has 
become  possible,  as  the  land  has  improved,  to  secure  two,  and  some- 
times three,  clover  crops  in  succession  before  it  is  found  necessary  to 
])l()w  the  field  down  again  and  reseed.  Likewise  it  has  become  possi- 
ble to  seed  such  old  clover  land  in  early  spring  and  get  a  crop  of  hay 
or  even  a  small  crop  of  seed  the  same  season. 

Frequently,  however,  bluegrass — or,  as  it  is  generally  known  in  the 
Northern  States,  June-grass — gets  into  the  clover  field  and  becomes 
a  pest,  so  that  before  the  field  is  reseeded  to  clover  it  will  be  found 
Ix^st  to  i^ut  it  into  some  cultivated  crop,  such  as  potatoes  or  com,  for 
a  year  or  two.  It  is  probable  also  that  if  the  farm  is  near  a  rail- 
road town  more  money  can  be  made  one  year  with  another  by  alter- 
nating potatoes  or  other  vegetable  crops  with  clover  than  by  growing 
clover  continuously.  Twelve  to  fifteen  miles  away  from  a  railroad 
the  growing  of  clover  for  seed  alone  may  be  the  most  profitable  form 
of  farming,  in  which  case  as  much  as  possible  of  the  farm  should 
be  continuouslv  in  clover. 


HANTJBES  AND  xxiAxxoiXAxiAo. 

MANTJBES. 

« 

The  man  who  has  even  a  small  quantity  of  manure  to  apply  on  the 
jack-pine  land  w^ill  be  astonished  at  the  result.  In  this  light,  warm 
soil  tlie  full  value  of  the  manure  seems  to  be  eflfective  on  the  crop  at 
once.  The  crop  comes  up  vigorous  and  strong,  with  a  healthy  color, 
and  makes  a  rapid  growth  to  maturity.  When  oije  is  growing  clover 
for  seed  the  l)est  method  of  applying  the  manure  is  as  a  compara- 
tively light  top-dressing  on  meadows  in  spring.  When  clover  is 
seeded  with  grain  in  the  spring  the  chances  of  success  of  the  clover 
croj)  are  gi'eatly  increased  by  a  light  top-dressing.  An  application 
of  even  8  or  4  tons  an  aci*e  has  a  marked  beneficial  effect  and  practi- 
cally makes  certain  a  full  stand  of  clover  where  the  manure  is  evenly 
spread  over  the  surface. 

\Mien  corn  or  potatoes  are  grown  after  clover  sod,  the  sod  should  be 
plowed  under  in  the  fall  and  what  manure  is  used  should  be  applied 
as  a  top-dressing  in  the  spring.  In  the  case  of  either  of  these  crops 
the  manure  can  be  lightly  disked  in.  When  clover  is  seeded  in 
standing  corn — a  very  desirable  practice — ^the  manure  used  as  a  top- 
dressing  is  of  decided  advantage  in  securing  a  good  stand  of  dover. 
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Now,  there  is  a  difference  in  manures.     The  solid  matter  excreted 

contains  barely  half  as  much  plant  food  in  it  as  the  solid  and  liquid 

manures  combined.    One  of  the  first  things  the  plains  farmer  needs 

to  look  after,  then,  is  water-tight  stalls  and  gutters  and  the  use  of 

enough  bedding  to  absorb  all  the  liquids.    After  the  manure  is  made, 

the  sooner  it  is  applied  on  the  land  the  more  value  the  crops  will  get 

out  of  it.    The  best  method  of  producing  and  caring  for  manure  is 

told  in  another  bulletin  of  this  Department,  which  may  be  had  for  the 

asking.*"    Here  we  wish  to  emphasize  only  the  desirability  of  saving 

the  liquid  as  well  as  the  solid  manure  by  having  water-tight  floors  and 

gutters,  and  using  the  manure  in  frequent  light  top-dressings  rather 

than  occasional  heavy  applications  turned  under. 

FEBTILIZEBS. 

Commercial  fertilizers  have  scarcely  been  used  as  yet  on  the  jack- 
pine  plains.  Superphosphates  in  a  few  instances  have  been  found 
verj'  beneficial  to  clover,  more  so  than  barnyard  manure,  but  on 
grasses  top-dressings  of  barnyard  manure  have  given  larger  increases 
than  when  superphosphates  were  used. 

Quite  extensive  experiments  a  few  years  since  were  made  by. Dr. 
R.  C.  Kedzie,^  of  the  Michigan  Agricultural  Experiment  Station,  in 
using  marl,  plaster,  and  salt  on  jack-pine  lands.  Marl  had  an  imme- 
diate and  lasting  beneficial  effect  on  the  plains  and  no  injury  resulted 
from  its  free  application  at  any  time.  Marked  benefit  resulted  from 
the  use  of  land  plaster  up  to  200  pounds  an  acre  on  nearly  all  crops, 
but  no  benefit  was  found  with  any  crop  from  the  use  of  salt  as  a 
manure.  Splendid  results  are  also  being  reported  on  the  use  of  com- 
mercial fertilizers  by  the  Wisconsin  subexperiment  station  located  in 
the  northern  part  of  that  State,  at  Iron  River,  on  a  very  good  quality 
of  sandy  cut-over  pine  and  jack-pine  land. 

SUMHABY    AND   SUGGESTIONS. 

( 1 )  There  are  millions  of  acres  of  jack-pine  lands  in  Michigan,  Wis- 
consin, and  Minnesota  that  can  be  made  into  profitable  farms  if 
special  care  is  taken  to  till  the  soil  properly  and  follow  a  type  of 
farming  suited  to  the  locality  and  soil. 

(2)  The  successful  farming  of  these  lands  is  based  on  the  fact  that 
clover  will  grow  on  them. 

(3)  A  type  of  farming  which  is  proving  profitable  on  these  lands 
is  the  growing  of  clover  for  seed. 

(4)  The  kind  of  clover  that  grows  best  and  gives  the  largest  yields 
of  seed  is  the  mammoth  varietv. 


«  Farmers'  Bulletin  No.  102,  entitled  "  Barnyard  Manure." 
*  Report  of  the  Michigan  State  Board  of  Agriculture,  1889. 
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(5)  The  most  certain  way  to  succeed  with  the  clover  crop  is  to 
break  new  ground  shallow  in  midsummer  without  burning  over,  cul- 
tivate with  a  disk  harrow,  sow  the  seed  2  inches  deep  the  following 
spring  without  a  nurse  crop,  cover  with  a  heavy  roller,  and  then  run 
over  with  a  light  spike-tooth  harrow  to  leave  the  topsoil  loose  and 
ix)ugh. 

(6)  The  best  time  to  break  new  ground  on  the  jack-pine  plains  is 
during  July,  after  the  native  vegetation  has  made  its  maximum 
growth  for  the  season.  Breaking  should  be  done  shallow — not  more 
than  about  4  inches  deep. 

(7)  The  chances  for  a  successful  clover  catch  are  greatly  increased 
by  making  the  fields  comparatively  narrow  east  and  west,  and  leaving 
a  good  hedge  of  native  trees  and  shrubs  along  the  west  and  north 
borders  of  every  field  for  a  wind-break. 

(8)  The  clover  crop  is  greatly  benefited  on  the  jack-pine  soils  by 
light  top-dressings  of  barnyard  manure  or  of  superphosphates.  Marl 
is  also  beneficialj  and  land  plaster  up  to  200  pounds  to  the  acre. 

(9)  Jack-pine  lands  are  not  uniform  in  character.  Open  plains 
and  light  vegetation  generally  indicate  the  poorest  grade;  mixed 
vegetation,  luxuriant  on  the  ground,  and  an  abundance  of  willows, 
Juneberries,  i)<)plars,  maples,  briers,  etc.,  indicate  better  grades.  All 
the  better  grades  of  jack-pine  lands  can  be  made  into  profitable  farms 
by  growing  clover. 

(10)  It  requires  an  intelligent  understanding  of  the  principles  of 
farming  to  obtain  success  on  these  naturally  light  lands.  It  takes 
about  three  years'  time  to  get  the  farm  on  a  paying  basis.  The  first 
yoar.  at  least,  the  settler  must  have  enough  money  on  hand  to  carry 
him  through,  or  he  must  be  prepared  to  work  out  part  of  the  time. 

(11)  If  the  settler  will  get  his  land  into  mammoth  clover  as  soon 
as  he  can,  keep  it  in  clover  as  much  of  the  time  as  possible,  and  make 
clover  the  main  crop  on  his  farm  for  five  or  six  years,  he  will  build 
up  a  fertile,  profitable  farm  upon  w^hich  he  can  carry  out  any  type  of 
farming  suitable  to  the  region. 
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Sir:  I  luivo  the  honor  to  transmit  herewith  a  niamiscript  entitlecl  "  Swwt 
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Tlie  swei^t  potato  is  now  one  of  the  most  imix>rtaut  of  our  truck  crops.  It 
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Jnnds  of  the  Southern  States. 
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SWEET  POTATOES. 


INTBODUCTION. 

With  the  passing  of  each  year  the  sweet  potato  is  becoming  of 
greater  importance  as  a  commercial  truck  crop  in  the  United  States. 
During  a  long  period  it  has  formed  one  of.  the  principal  sources  of 
food  for  the  people  of  the  Southern  States  and  of  tropical  America. 
As  a  commercial  truck  crop  the  sweet  potato  would  be  included 
among  the  five  of  greatest  importance,  ranking  perhaps  about 
third  in  the  list.  As  a  food  for  the  great  mass  of  the  people  living 
in  the  warmer  portions  of  our  country  the  use  of  this  crop  is  ex- 
ceeded by  hominy  and  rice  only.  In  many  of  the  islands  of  the 
Pacific,  especially  in  the  Philippines,  the  sweet  potato  is  the  principal 
vegetable  food  for  large  numbers  of  the  lower  classes,  at  certain 
seasons  being  almost  the  only  food  available. 

The  sweet  potato  industry  in  this  country  is  readily  divided  into 
two  classes  of  production:  (1)  For  home  use  and  (2)  for  market. 
A  quantity  sufficient  for  home  use  can  be  grown  under  a  wide  range 
of  conditions,  while  production  on  a  commercial  scale  is  somewhat 
restricted  by  climate  and  soil  and  also  by  market  and  transportation 
facilities.  The  larger  eastern  markets  are  now  well  supplied,*  but 
there  are  sections  where  the  people  have  not  as  yet  become  accus- 
tomed to  the  use  of  sweet  potatoes  in  large  quantities.  The  field 
for  the  production  and  use  -of  sweet  potatoes  is  very  broad,  and 
this  crop  promises  to  become  of  more  general  farm  importance. 

In  view  of  the  constantly  increasing  interest  in  sweet  potatoes 
it  is  the  purpose  of  this  bulletin  to  give  simple  cultural  directions 
covering  their  production  both  for  home  use  and  for  market,  in- 
cluding the  soil  and  its  preparation,  the  propagation  of  the  plants, 
planting,  harvesting,  storing,  and  marketing,  together  with  the 
uses  of  sweet  potatoes  for  stock  feeding  and  for  similar  purposes. 

The  sweet  potato  is  of  a  tropical  nature,  its  original  home  probably 
being  the  West  Indies  and  Central  America.  The  true  sweet  potato, 
as  we  have  it  growing  in  the  United  States,  belongs  to  the  morning- 
glory  family,  its  botanical  name  being  Ipomoea  batatas.    Through- 
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out  the  .Soiitliern  States  the  sweet  potatoes  having  moist  flesh  are 
commonly  known  as  "yams"  and  thoee  having  dry  flesh  as  sweet 
potatoes.  The  name  "  yam  "  is  misleading  and  properly  belongs  to 
11  distinct  class  of  plants  that  are  conflned  almost  entirely  to  the 
Tropics. 

ABEAS  ADAPTED  TO  SWEET  POTATO  CITLTiraE. 

Owing  to  the  tropical  nature  of  the  sweet  potato  it  naturally 
Ihrives  best  in  the  South  Atlantic  and  Gulf  Coast  States,  but  it  may 
be  grown  for  home  use  as  far  north  as  southern  New  York  and  west- 
ward along  tliat  latitude  to  the  Rocky  Mountains.  The  areas  suited 
to  commercial  production,  as  indicated  by  the  shaded  portions  of  the 


eet  imUtoea.    Tbc  ihaded  porUon  repre- 
The  dark  Hue  nprearati  tba  northern 


map  shown  us  fijrure  1.  extend  from  New  Jersey  southward  and  west- 
wartl  to  Texas,  imd  are  found  again  In  the  central  vall^s  of  Cali- 
fornia. In  tlie  )I  is.sissippi  Valley  the  commercial  area  extends  as 
far  noi-th  ns  the  southern  part  of  Iowa,  Illinois,  and  Indiana.  The 
vud  I^misville.  Ky.,  is  note<l  for  extxUent  CR^  of  sweet 


regi<m  iir 
|i  Ota  toes. 


CLIUATIC  CONDITIONS  KEQVIBEB. 


Tlie  climatic  reqnircuieuts  for  the  production  of  sweet  potatoes  on 
a  conuucrcial  scale  are  (1)  a  growing  period  of  at  least  four  and  a 
half  months  without  frost,  (2)  warm  nights  and  abundant  Bonshine 
during  the  day,  and  (3)  a  moderate  rain&ll  dnring  Uie  growing 
period. 


Where  irrigation  is  depended  upon  for  the  supply  of  moisture,  the 
greatest  quantity  of  water  should  be  applied  between  the  time  the 
plants  are  set  in  the  field  and  the  time  when  the  vines  practically 
cover  the  ground.  If  too  much  water  is  applied  during  the  latter 
part  of  the  season  the  result  may  be  an  abundant  growth  of  vine  and 
a  small  yield  of  stringy  potatoes.  For  some  time  before  harvesting 
the  crop  the  water  should  be  withheld  altogether,  in  order  that  the 
roots  may  ripen  properly. 

The  climatic  conditions  prevailing  throughout  the  shaded  portion 
of  the  map  (fig.  1)  are  well  suited  to  the  requirements  of  the  sweet 
potato,  except  that  irrigation  is  necessary  in  the  western  part,  includ- 
ing a  portion  of  Texas. 

CHAHACTEB  OF  SOU  ADAPTED  TO  SWEET  POTATOES. 

Sweet  potatoes  thrive  on  a  moderately  fertile  sandy  loam  which 
does  not  contain  an  excess  of  organic  matter.  They  are  frequently 
grown  upon  almost  pure  sand,  especially  where  the  subsoil  is  a  yel- 
low clay.  Soils  containing  considerable  calcium  or  underlain  with 
limestone  are  well 
adapted  to  the 
growing  of  the 
crop.  The  sweet 
potato  is  excep- 
tional in  that  a 
fairly  good  crop 
can  be  grown 
upon  soIIh  that  are 
too  jxjor  for  the 
production  of  the 
majority  of  farm 
rrops.  Sweet  po- 
tatoes yield  a,  fair 
crop  on  the  '  'worn- 
out"  tobacco  and 
cotton  lands  of  Che 
South,  especially 
when  used  in  a  Ik^ 
rotation  including  fio. 
some     leguminous  °^ 

crop  for  increasing 
the  bumu3  in  the  soil.  Like  many  other  crops,  the  sweet  potato 
thrives  on  newly  cleared  land,  but  the  crop  should  not  be  planted 
continuously  in  the  same  place.  With  the  sweet  potato,  as  with 
other  crops,  rotation  is  the  keynote  of  success. 


Good  drainage  is  essential,  the   .riginal  idea  of  planting  upon  higli 
ridges  being  for  the  pur2:)ose  of  securing  better  drainage.     The  sur- 
face soil  should  extend  to  a  depth  of  6  or  8  inches,  and  the  subsoil 
should  be  of  such  a  nature  that  it  will  carry  off  excessive  moisture 
without  leaching  away  the  fertilizers  applied  to  the  land.     Too  great 
a  dei:)th.of  loose  surface  soil  or  an  alluvial  soil  having  no  subsoil  will 
produce  long,  irregular  j^otatoes  that  are  undesirable  for  marketing. 
Planting  upon  laud  having  a  loose,  sandy  surface  soil  underlain  by 
a  well-drained  clay  subsoil  will  tend  to  produce  the  type  of  rather 
thick,  s2)indle-fornied  potato  that  commands  the  highest  price.    This 
type  is  illustrated  in  figure  2,  which  shows  a  hill  containing  five 
marketable  i)otatoes.     The  dej^th  of  plowing  is  a  prominent  factor  in 
the  pre])aration  of  land  for  sweet  potatoes,  and  on  soils  of  too  great 
dei)th  before  th(»  subsoil  is  reached  very  shallow  plowing  should  be 
practiced,  leaving  the  soil  firm  beneath,  against  which  the  roots  must 
foice  their  way.     If  the  surface  soil  is  of  insufficient  depth,  it  sliould 
be  gradually  increased  by  j^lowing  a  little  deeper  each  year  or  by  sub- 
soiling  in  the  fiu'row  behind  the  regular  turning  plow. 

FERTILIZERS  FOR  SWEET  POTATOES. 

As  already  noted,  the  sweet  i)otato  will  thrive  on  soils  that  are  only 
ni()d(»rately  f(»rtile.  The  root  i)ortion  of  the  plant  is  the  part  having 
the  great(»st  value,  though  the  foliage  and  vines  have  some  value  as 
food  for  certain  kinds  of  stock.  It  has  l)een  found  that  an  excessive 
amount  of  organic  matter  in  the  soil  will  frequently  produce  an 
abundant  growth  of  vines  at  the  expense  of  the  roots.  It  has  also 
In^eii  noivd  that  the  p()tato(»s  will  1k»  small  and  the  yield  unsatisfactory 
on  soils  that  do  not  contain  sufficient  organic  matter  to  produce  a  fair 
growth  of  vine. 

USE  OF  STABLE  MANURE. 

The  use  of  stal)le  manure  as  a  fertilizer  for  sweet  potatoes  is  recom- 
mended on  lands  that  are  deficient  in  organic  matter.  Heavy  ap- 
l>lications  of  fresh  manure  shortly  before  planting  the  land  to  sweet 
])()tatoes  will  stimulate  not  only  the  growth  of  weeds  but  also  of  the 
vines  at  the  expense  of  the  roots.  Well-rotted  stable  manure  may  be 
used  at  the  rate  of  10  to  15  cartloads  to  the  acre,  spread  broadea.st  or 
beneath  tlie  ridges  and  harrowed  into  the  soil,  but  it  is  always  well  to 
ai)ply  tlie  manure  witli  tlie  crop  grown  the  previous  season*  By  this 
method  tlie  ninnure  will  become  thoroughly  incorporated  with  the 
soil  and  lu'come  somewhat  reduced  before  the  sweet  potatoes  are 
planted  upon  the  land. 

Stable  manure  will  be  found  most  beneficial  on  worn-out  soils,  but 
on  the  more  fe^rtile  soils  its  use  should  l)e  restricted  and  the  method 
of  ap])licati<>n  carefully  studied.     In  some  sections  where  the  organic 
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matter  in  the  soil  is  insufficient  all  kinds  of  vegetable  matter,  includ- 
ing manure,  pine  needles,  corn  fodder,  straw,  and  stubble,  are  turned 
into  the  land  to  bring  up  the  fertihty.  The  sweet  potato  vines  will 
^0  a  little  way  toward  keeping  up  the  organic  matter  in  the  soil,  but 
have  a  souring  tendency  and  shoukl  be  accompanied  with  a  moderate 
application  of  lime  or  plaster. 

Ijeguminous  plants  grown  as  cover  crops  or  in  the  rotation  will 
serve  to  keep  up  the  organic  matter  in  the  soil  the  same  as  stable 
manure.  Sweet  potato  growers  are  coming  to  realize  the  value  of 
crimson  clover  for  use  in  the  rotation  in  which  sweet  potatoes  are 
grown.  If  the  land  is  planted  to  corn,  crimson  clover  may  be  sown 
in  the  alleys  at  the  time  the  corn  receives  its  final  cultivation.  This 
will  provide  a  covering  for  the  land  during  the  winter,  and  as  the 
crimson  clover  starts  into  growth  quite  early  in  the  spring  a  heavy 
crop  is  2>i'oduced  by  the  time  it  is  necessary  to  j^low  the  land  for 
sweet  potatoes.  In  order  to  secure  the  best  results  the  crimson  clover 
shouhl  be  turned  under  not  later  than  the  appearance  of  the  first 
blooms;  if  allowed  to  remain  longer  the  stems  become  tough  and  do 
not  decay  (juickly  enough  to  be  of  benefit  to  the  sweet  potato  crop 
which  follows. 

USE  OF   COMMEBCIAL  FEBTILIZEBS. 

The  sweet  potato  is  one  of  the  few  of  our  crops  that  thrive  equally 
as  well  (or  better)  upon  conunercial  fertilizers  as  upon  stable  manure. 
A  fertilizer  for  use  on  the  majority  of  sweet  potato  lands  should  con- 
tain '^  to  ()  per  cent  of  nitrogen,  0  or  7  per  cent  of  phosphoric  acid, 
and  S  to  10  per  cent  of  potash.  Every  growler  should  make  a  study 
of  the  requirements  of  his  soil  and  apply  the  fertilizer  that  will  give 
the  best  results.  Many  growers  ])urchase  the  ingredients  and  mix 
their  own  special  fertilizers,  or  use  a  standard  fertilizer  as  a  base  and 
increase  the  percentage  of  certain  elements  by  adding  high-grade 
elementary  ingredients.  Some*  soils  require  that  certain  elements 
should  be  in  a  more  available  form  than  others;  in  the  case  of  nitro- 
gen it  is  often  desirable  to  have  a  portion  of  that  contained  in  the 
fertilizer  (}uickly  available  and  the  remainder  more  slowly  in  order 
to  feed  the  plants  throughout  the  season. 

A  mixture  adaj^ted  to  the  growing  of  sweet  potatoes  on  most  soils 
may  be  made  by  combining  the  following: 

200  pounds  of  hijjh-prade  sulpliato  of  ammonia,  2r»  per  cent  pure. 
2(K)  i)ounds  of  dritnl  blood,  or  i^OO  pounds  of  fish  scrap. 
1,2<M)  i)ounds  of  acid  phosi>hate,  11   i)er  cent  pure. 
400  pounds  of  In^^li-j^rnde  muriate  of  i)otash,  HO  i)er  cent  pure. 

This  mixture  c(mtains  approximately  4.25  per  cent  of  nitrogen,  6.6 
per  cent  of  phosphoric  acid,  and  10  per  cent  of  potash.  Nitrogen  in 
two  forms  is  present,  the  dried  blood  l)eing  quickly  available  and  the 
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sulphate  of  ammonia  more  slowly,  becommg  available  later  in  the 
season  when  the  [)otatoes  are  forming. 

Experience  has  demonstrated  the  necessity  of  having  an  abundance 
of  potash  in  the  fertilizers  used  for  sweet  potatoes.  In  experiments 
with  fertilizers  for  tliis  crop  an  increased  yield  of  from  40  to  60 
per  cent  has  been  noted  on  plots  where  a  liberal  application  of  potash 
had  been  made  in  compacison  with  plots  to  which  no  fertilizer  was 
applied.  In  most  cases  the  highest  3'ield  is  secured  where  a  complete, 
or  balanced,  fertilizer  is  used. 

QUANTITY  AND  TtUE  OF  ATFLYTHI}  COMHEBCZAI.  F£BTILIZEBS. 

The  qnuntity  of  fertilizer  that  may  be  profitably  applied  will  bo 
governed  entirt'ly  by  local  conditions.     Many  growers  do  not  depend 


Bower  la  operation. 


upon  commercial  fertilizers,  but  merely  apply  from  200  to  300  pounds 
to  each  acre  as  a  supplement  to  the  organic  matter  and  natural  fer- 
tility of  the  soil.  Others  apply  from  300  to  1,000  pounds  according 
to  the  condition  of  the  soil,  while  ii  few  growers  use  a  ton  to  the  acre, 
The  genenil  rule;  is  to  apply  the  fertilizer  in  the  row  where  the  crop 
is  1(1  lie  grown,  but  where  large  quantities  are  used  it  should  he  dis- 
trilmled  at  least  ten  days  l)efoi-e  planting  and  thoroughly  incor- 
porateil  with  tlie  soil.  An  ajiplication  of  1,000  pounds  of  high-grade 
fertilizer  placed  in  the  row  at  planting  time  has  been  known  to  injure 
seriously  or  ki\l  tlie  plants.  Iland  and  one-horse  distributers,  simi- 
lar to  that  shown  in  figure  3,  which  merely  sow  the  fertiliier  in  the 
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row,  are  in  use.  Others  are  designed  to  scatter  the  fertilizer  and 
work  it  into  the  soil,  and  tools  that  mark  the  land,  sow  the  fertilizer, 
and  throw  up  the  ridges  at  one  operation  can  be  obtained.  For  the 
best  results  the  fertilizer  should  be  applied  at  least  ten  days  before 
planting,  or  a  portion  of  the  fertilizer  may  be  applied  a  month  or 
more  in  advance  and  the  remainder  at  the  time  of  preparing  the  land 
for  planting. 

USE  OF  HABDWOOD  ASHES  AS  A  FEBTILIZEB. 

Hardwood  ashes  are  desirable  for  use  on  sweet  potato  land  and 
may  be  applied  at  the  rate  of  from  1,200  to  2,000  pounds  to  the  acre. 
The  value  of  wood  ashes  depends  upon  how  much  they  have  become 
leached,  but  hardwood  ashes  should  contain  from  6  to  8  per  cent  of 
available  potash.     Wood  ashes  also  contain  considerable  lime. 

USE  OF  LIME  ON  SWEET  POTATO  LAND. 

AVhere  large  quantities  of  any  green  crop  are  plowed  into  the  soil 
there  is  a  tendency  to  sourness,  and  occasional  applications  of  from 
1  to  2  tons  of  lime  to  the  acre  are  beneficial.  The  presence  of  an 
abundance  of  lime  in  soils  devoted  to  the  grov«^ing  of  sweet  potatoes 
hastens  the  maturity  of  the  crop  and  increases  the  yield.  On  poor 
soils  the  lime  and  potash  work  together  to  produce  potatoes  of  uni- 
form size  and  shape,  but  on  rich  or  alluvial  soils  the  tendency  is 
toward  the  production  of  over-large  and  irregular  roots.  The  lime 
should  be  applied  the  previous  season,  or  at  least  the  autumn  before 
planting  the  land  to  sweet  potatoes. 

PROPAGATION  OF  PLANTS. 

The  more  common  varieties  of  the  sweet  potato  Have  for  a  great 
many  years  been  propagated  by  cuttings,  or  sets,  taken  either  from 
the  potatoes  themselves  or  from  growing  vines,  and  as  a  result  the 
plants  have  ceased  to  flower  and  produce  seed.  The  greater  portion 
of  the  coniinercial  cro])  is  grown  from  sets,  or  "'  draws,"  produced 
by  sprouting  medium-sized  potatoes  in  a  warm  bed  of  soil.  In  the 
Southern  States  tlie  seed  j^otatoes  are  frequently  cut  into  pieces  in 
the  same  manner  as  Irish  potatoes  and  j^lanted  in  the  row  where 
they  are  to  mature.  WTiere  several  plants  appear  in  one  hill  they 
are  thinned,  and  those  removed  are  used  for  planting  other  land. 
In  the  South  Atlantic  and  (lulf  Coast  States  the  sweet  potato  is 
frequently  i)i'()i)agate(l  by  making  vine  cuttings.  A  comparatively 
snuill  bed  of  seed  potatoes  is  planted  quite  early  and  the  sets  so 
produced  are  used  to  plant  a  small  patch  from  which  vine  cuttings 
are  taken  later  by  the  cartload  for  planting  large  fields.  In  the 
southern  parts  of  Florida  and  Texas  and  on  the  South  Sea  Islands 
the  potatoes  may  remain  in  the  soil  from  year  to  year,  being  dug 
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only  as  rcM|uirod  for  use,  those  remaining  over  producing  the  sets  for 
the  following  season's  planting. 

Where  only  a  small  area  of  sweet  potatoes  is  to  be  grown  for  home 
use,  the  necessary  plants  can  generally  be  secured  from  some  one  who 
makes  a  l)usiness  of  growing  them.  If  an  acre  or  more  is  to  be  planted 
it  will  in  most  cases  be  more  economical  to  prepare  a  bed  and  grow 
the  i^lants.  The  method  of  starting  the  plants  will  depend  upon  the 
locality  and  the  acreage  to  be  planted,  the  essentials  being  a  bed  of 
warm  earth  and  a  covering  to  protect  the  young  plants  during  the 
early  sj^ringtime. 

SELECTION  OF  SEED. 

The  care  of  the  seed  potatoes  during  the  winter  is  discussed  later 
under  the  head  of  storage  of  sweet  potatoes. 

The  potatoes  that  are  to  serve  as  seed  from  which  to  grow  the 
plants  for  the  next  season's  crop  should  ahvays  be  selected  at  the  time 
of  digging  and  housing  the  crop.  For  seed  purposes  it  is  the  custom 
to  select  the  medium  or  under-sized  ix)tatoes,  such  as  are  too  small  for 
marketing.  Those  2>otatoes  that  will  pass  through  a  2-inch  ring  or 
can  l)e  circled  by  the  thumb  and  first  finger  of  a  man  having  a  hand 
of  average  size  ai'e  used  for  seed  purposes. 

The  s(H»d  potat(x»s  should  be  uniform  in  size  and  of  the  shape  de- 
sired in  the  following  year's  crop.  The  seed  should  be  free  from  cuts, 
bruises,  decay,  or  disease  of  any  kind.  Throughout  the  handling  of 
the  seed  2)otatoes  they  should  not  receive  any  treatment  that  would 
break  eggs.  The  seed  should  always  be  handled  and  kept  separate 
from  the  regular  crop. 

The  often(»r  the  seed  is  handled  the  greater  the  danger  of  decay, 
and  it  should  not  be  sorted  over  until  everything  is  ready  for  bedding. 

The  best  seed  is  grown  from  cuttings  taken  from  the  i-egular  plants 
after  they  have  l>egun  to  form  vines.  These  cuttings  produce  large 
numbers  of  nie<lium  or  small-sized  potatoes  that  are  free  from  dis- 
eases and  adai)ted  for  use  as  seed  the  following  year. 

MANUBE-HEATED  BEDS. 

The  ordinary  hotbed  is  now  in  too  conmion  use  to  require  a  lengthy 
(K'scription,  and  as  constructed  by  many  of  the  sweet  potato  growers 
of  the  eastern  shore  of  Virginia  it  consists  of  one  or  more  long,  nar- 
row beds  similar  to  those  shown  in  figure  4. 

l'h(»  h()tl)e(Is  are  gcMierally  located  where  they  will  have  protection 
on  th(»  north  ])y  a  ])iec(»  of  pine  woods,  a  hill,  or  buildings,  and  where 
no  natural  j)rotecti()ii  is  available  a  wind-break  consisting  of  pine 
boughs  or  corn  fodder  is  usually  erected.  In  preparing  the  hotbed, 
8  to  {"2  inclies  of  finish  horse  manure  are  first  trampled  into  the  bot- 
tom of  the  excavation,  and  as  soon  as  this  has  begun  to  heat  8  or  4 
:i2k 


iK^es  of  sandy  loam  are  spread  evenly  over  the  manure.     The  sash 
>r  other  covering  is  then  put  on  and  the  bed  allowed  to  stand  until 


p-Iiea(«d  hothod.  abowlog  tbe  saib  remoTed  and  piled  whorr  the; 
eaxll;  placed  upon  the  beds  In  case  of  danger  from  troat.     Note 
norlh  and  west  of  I  he  plant  beds. 


woods  to  the 


the  temperature  of  the  niaiiure  falls  to  about  80°  or  85°  F.  I>efore  the 
seed  potatoes  are  put  in. 

KIXH  OB  riBE  HEATED  BEIIS. 

^\'he^e  large  numbers  of  plants  are  required  and  there  is  difficulty 
in  procuring  good  manure  for  hotbed  purposes,  a  large  bed  may  be 
constructed  with  arrangements  for  supplying  the  heat  by  means  of  a 
brick  furnace  or  a 
stove.  An  idea  of 
the  general  plan  iif 
a  bed  of  this  kind 
can  be  most  easily 
gained  by  refer- 
ence to  figure  5. 

The  side  walls 
should  be  of  slone, 
concrete,  or  brick, 
and  a  floor  of 
boards  upon  tim- 
ber supports  is  essential.  From  4  to  6  inches  of  fine  soil  are  placed 
upon  the  floor  before  l>edding  the  potatoes,  and  a  covering  of  about 
3  inches  of  sifted  soil  or  leaf  mold  is  then  added.     The  furnace 
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should  be  so  conHtnirtcd  that  it  may  be  fired  from  the  outer  end 
or  just  inside  a  door  opening  into  the  space  beneath  the  bed.  The 
brick  furnace  extends  a  few  feet  only  and  connects  with  one  or 
more  6-inch  chimney  tiles  whicli  carry  the  smoke  toward  the  rear 
for  a  distance  of  ^5  or  30  feet  and  discharge  it  into  the  open  space 
beneath  tlie  floor.  At  the  opposite  end  from  the  furnace  a  wooden 
chimney  collects  the  gases  and  carries  them  to  the  open  air.  Owing 
to  the  moisture  absorbed  from  the  soil  by  the  flooring,  there  is  very 
small  danger  from  fire,  but  if  wood  is  used  for  fuel  it  may  be  well  to 
place  a  scnwu  of  wire  o\'er  the  openings  of  the  tiles  in  OTder  to  pre- 
vent the  passage  of  sparks. 

In  or<ler  to  secure  a  uniform  temperature  under  all  parts  of  the  bed, 
it  may  be  desirable  to  cover  the  furnace  and  horizontal  chimney  tiles 
with  oartli  and  to  so  construct  tlie  bed  that  there  will  be  a  gradual 
rise  of  tlie  floor  toward  the  chimney  end. 

PIPE-HEATED  BEDS. 

Where  a  steam  or  hot  water  Itoiler  is  in  use  for  greenhouse  or  rea- 
dence  heating,  a  very  satisfactory  plant  bed  can  be  constructed  by 
burj'ing  four  or  five  lines  of  pipes  in  the  soil  beneath  the  bed  and 
supplying  the  heat  from  the  boiler.  This  has  been  found  to  be  an 
idi'iil  method,  iis  the  lines  of  ])ipeK  can  bo  controlled  by  valves  and  the 
ten)])erature  of  the  soil  in  the  l>ed  kept  at  the  desired  point.  If  hot 
wattT  heat  is  used  the  piijfs  should  be  laid  with  the  soil  in  direct  con- 
tact with  them,  but  for  steam  the  pipes  should  be  surrounded  with 

3-inch  or  4-inch  tiles 

■^ ^^ -2_^^  to  prevent  too  rapid 

'  _         ,  ir^^^^'^^^^^TlW.  passage  of  the  heat 

Jm~  I  ||M|fc  and    the    consequent 

j^  \^  "="""■  ~r'~'""*°~'T^sB^^    burning  of  the  soil. 

'^^     r  fmwBs^  Thg  pip^  gjipyj^  Jj^ 

I '  ^^         f^         ,^         -*•  if  placed    10    or    12 

*       '  n    ,      "  ^     (  inches  below  the  bot- 

e»  ^  ^       ..-tf^    torn  of   the   special 

ti.  (i  ( I  H  H  n  f  I  ipohcntpii  piHnt  im^  \  oainrai  gojl  in  the  bed,  flnd 
:,"'|„",'  Id"""  '-"'"""■"■  ^  •«•"■»"«"«"  14  to  16  inches  below 
the  line  of  the  seed 
poliittH's.  If  tlu'  pipes  aiv  laid  IS  inches  apart  an  even  distribution 
of  lioiit  will  be  si>(uivd.  For  hot  water  heating,  2-inch  pipes  should 
be  employed,  but  l]-ini'h  pi{ws  will  be  large  enough  for  steam,  pro- 
vided tiie  lines  jiiv  not  mon^  than  60  feet  in  length.  The  lines  of  pipe 
.-^liould  be  can'fully  graded  and  have  a  uniform  fall  toward  the  re- 
turn end:  in  fact,  tlie  rules  governing  greenhouse  heating  apply  to 
the  pijiiiig  of  beds  of  this  kind.  A  general  idea  of  the  oonstruction 
of  a  pi]>('-heatt'(]  bed  may  be  gained  from  the  cross  aectioii  shows 
as  figure  6. 
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COVEBINGS  FOB  PLANT  BEDS. 

Throughout  the  Gulf  Coast  and  South  Atlantic  States  it  may  not 
be  necessary  to  provide  a  cover  to  retain  heat  or  protect  the  plants 
from  cold,  but  farther  north  some  form  of  cover  should  be  provided. 
In  the  northern  part  of  the  sweet  potato  district  glazed  hotbed  sash, 
each  about  3  by  6  feet  in  size,  are  most  commonly  used.  In  warmer  sec- 
tions a  covering  of  light  canvas  or  heavy  muslin  will  be  sufficient  for 
the  protection  of  the  plant  bed.  AATiere  sash  are  used  they  should 
always  slope  to  the  south,  in  order  to  admit  the  greatest  amount  of 
light.  A  canvas  or  muslin  cover  should  be  supported  either  upon 
laths  or  wares  in  such  manner  that  water  will  drain  off  and  not  form 
puddles  and  drip  upon  the  bed.  Provision  should  also  be  made  for 
rolling  up  the  canvas  on  bright  days  to  admit  sunlight  and  secure 
ventilation. 

Toward  the  end  of  the  time  that  the  plants  are  to  remain  in  the 
plant  bed  the  amount  of  ventilation  should  be  increased  by  leaving 
the  cover  off  a  greater  portion  of  the  time,  in  order  to  harden  the 
plants  to  outdoor  conditions.  After  a  time  the  covering  may  be  left  off 
all  the  time,  but  it  should  be  kept  where  it  can  be  put  on  quickly  in  case 
of  a  late  spring  frost.  No  matter  how^  well  the  sweet  potato  plants 
are  accustomed  to  open-air  conditions  they  will  be  injured  by  the 
slightest  frosting.  The  covering  for  the  plant  bed  will  last  many 
years  if  stored  in  a  dry  place  during  the  period  that  it  is  not  in  use. 
A  roof  of  boards  or  pai)er  will  serve  as  a  covering  for  the  plant  bed, 
but  these  materials  are  not  so  easily  handled  as  are  the  sash  or  canvas. 
Where  no  regular  covering  material  is  available  its  place  may  be  taken 
by  a' layer  of  fine  straw  or  grass  spread  evenly  over  the  surface  of 
the  bed. 

Some  growers  follow  the  practice  of  spreading  al)out  3  inches  of 
fine,  fresh  horse  manure  over  the  bed  as  soon  as  the  sweet  potatoes  are 
bedded;  this  serves  both  as  a  covering  and  to  retain  the  moisture. 
WTien  the  sprouts  begin  to  appear,  a  portion  of  the  manure  nmst  be 
removed  to  prevent  the  plants  from  becoming  too  long  and  slender. 

BEDDING  THE   SEED. 

In  the  warmer  portions  of  the  sweet -potato-growing  district  the 
seed  should  be  bedded  when  danger  of  frost  has  passed.  In  the 
ftorthern  portion  of  the  area  the  seed  should  be  placed  in  the  hotbed 
from  the  20th  of  March  to  the  10th  of  April,  after  the  temi)erature 
of  the  bed  has  fallen  to  80°  or  85°  F.  and  become  regular. 

If  possible,  select  a  warm,  sunny  day  for  this  work,  in  order  that  the 
seed  potatoes  and  the  bed  may  not  become  chilled.  The  soil  to  be 
used  for  covering  the  ])otatoes  should  be  sifted  beforehand  and  placed 
in  piles  in  the  bed,  where  it  will  have  become  w^arm  and  in  good  con- 
dition for  use.    Leaf  mold  is  perhaps  the  best  material  with  which 
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to  cover  the  potatoes,  but  where  this  can  not  be  obtained  a  fine,  rich, 
sandy  loam  is  the  l)est  substitute. 

Before  placing  the  seed  in  the  bed,  an  inch  or  more  of  the  finely 
sifted  covering  material  should  be  spread  evenly  over  the  surface  of 
the  regular  soil  in  the  bed.  The  potatoes  are  spread  upon  this  bed, 
each  one  being  placed  by  hand  so  that  they  will  not  touch,  and  about 
one-half  of  the  bed  surface  is  covered.  If  extra  large  potatoes 
are  employed  for  seed  they  may  be  split  lengthwise  and  placed  with 
the  cut  side  down  in  the  bed.  AAHien  the  potatoes  are  in  place,  cover 
them  to  a  depth  of  about  B  inches,  water  by  using  a  sprinkling  can, 
and  then  watch  the  temperature  of  the  bed  carefully  until  the  potatoes 
have  formed  an  abundance  of  sprouts. 

TEMFEBATUBE  OF  THE  PLANT  BED. 

As  noted  above,  the  temperature  of  the  plant  bed  should  be  about 
80°  or  85°  F.  at  the  time  the  seed  is  bedded,  and  should  gradually 
fall  until  it  remains  stationary  at  58°  or  00°  F.  at  the  end  of  six  weeks, 
or  l)efore  j)lanting-out  time.  A  thermometer  should  be  kept  plunged 
in  the  soil  of  the  bed  and  the  temperature  noted  every  day  for  the  first 
ten  days  or  two  we(4\s.  If  the  manure  hotbed  is  not  located  in  a  well- 
drained  situation  there  is  danger  of  soil  water  getting  in  with  the 
manure  and  either  destroying  the  heat  altogether  or  starting  a  second 
fermentation  which  will  cause  the  temperature  to  run  too  high  and 
injure  the  potatoes.  The  air  temperature  beneath  the  sash  or  other 
covering  should  run  l)etween  ()0°  and  80°  F.,  and  during  bright  days 
it  nnist  be  controlled  by  ventilation.  As  the  time  for  planting  in  the 
field  or  <^ard(Mi  draws  near,  the  i)lants  should  be  given  more  exposure 
to  harden  them  to  outdoor  conditions. 

MOISTUBE  BEQUIBEMENTS  OF  THE  PLANT  BED. 

The  amount  of  water  required  by  the  plant  bed  will  depend  some- 
what upon  the  method  of  heating  employed.  With  a  steam-heated  or 
furnace-heated  bed  more  watering  will  be  necessary  than  if  the  ordi- 
nary manure  hotbed  is  used.  The  watering  given  when  the  potatoes 
are  bedded  will  gcMierally  Ik»-  sufficient  to  last  for  several  days,  but 
after  the  plants  ])egin  to  form  leaves  and  the  cover  is  left  off  during 
the  <2:reater  i)art  of  the  day,  watering  will  be  necessary  every  day. 
Th(»  water  should  never  be  ])()ured  on  in  a  solid  stream,  but  by  "means 
of  a  s])rinklin<2:  can  or  a  rose,  or  nozzle,  on  the  end  of  a  hose.  Where 
very  lar<j:e  ])lant  beds  are  employed  it  will  be  necessary  to  keep  some 
one  in  almost  constant  attendance  to  care  for  the  watering,  heating, 
and  ventilation.  The  success  of  the  crop  depends  largely  upon  the 
character  of  the  plants,  and  proper  management  of  the  plant  bed  is 
essential  to  the  production  of  the  right  kind  of  plants. 


"  DBAWINd  "  THE  SETS. 

As  a  general  rule  sweet  potato  plants  are  set  in  the  field  shortly 
after  a  rain.  In  order  to  avoid  delay  in  planting,  the  hands  should 
begin  to  get  out  the  sets  as  soon  as  the  rain  ceases  falling  and  place 
them  in  crates  or  baskets  ready  for  transportation  to  the  field.  The 
sets  are  not  all  produced  at  once,  and  only  those  that  have  formed 
goo<l  roots  are  "  drawn,"  the  others  being  left  until  later.  In  "  draw- 
ing "  the  sets  the  seed  potato  is  held  down  with  one  hand  while  the 
plants  are  removed  with  the  thumb  and  finger  of  the  other  hand. 
It  often  happens  that  five  or  six  plants  will  cling  together  at  the 
ba-se,  and  these  should  be  separated  in  order  to  avoid  loss  of  time  in 


the  field.  Where  plants  «rc  to  be  set  with  a  transplanting  machine 
it  is  essential  that  tbcy  should  be  in  the  best  possible  shape  in  order 
that  they  may  lx<  handled  rapidly  by  the  boys  who  feed  the  plants 
into  the  machine.  The  roots  should  all  he  kept  in  one  direction,  and 
if  the  tops  are  long  or  irregiilar  they  may  bo  trimmed  off  even  by 
means  of  a  knife. 

While  ■'  dnnvinf]; "  the  sets  it  is  a  good  plan  to  have  at  hand  a  large 
pail  or  a  tub  containing  water  to  which  there  has  been  added  a  quan- 
tity of  clay  and  cow  manure  which  has  been  stirred  until  it  forms  a 
thin  slime.  As  the  2>lants  are  pulled  from  the  bed  they  are  taken 
in  small  bunches  and  their  roots  dipped  into  this  mixture.     This 
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process,  termed  "  puddling,"  covers  the  roots  with  a  coating  which 
not  only  prevents  their  becoming  dry  in  handling  but  insures  a  direct 
contact  with  the  soil  when  they  are  planted  in  the  field  or  garden. 
Figure  7  shows  four  sets  that  are  at  slightly  different  stages  of 
growth;  those  on  the  right  are  in  prime  condition  for  planting. 
After  removing  the  sets  that  are  ready,  the  bed  should  be  watered 
to  settle  the  soil  where  it  has  become  disturbed  and  then  left  for  the 
younger  plants  to  develop. 

PACKING  PLANTS  FOB  SHTPMEKT. 

In  preparing  sweet  potato  plants  for  shipment  or  for  sale,  they 
are  "  drawn  ■'  from  the  bed  and  tied  in  bunches  of  100  each  with  soft 
string.  Sweet  potato  plants  will  not  withstand. excessive  moisture 
and  should  always  be  packed  while  the  tops  are  dry.  A  little  damp 
moss  or  paper  may  l>e  placed  in  the  crate  or  basket  and  the  roots 
bedded  in  it,  but  the  toj^s  should  remain  dry  and  have  free  ventila- 
tion. If  the  roots  of  sweet  potato  plants  are  carefully  puddled  with- 
out the  mixtiire  coming  in  contact  with  the  tops,  they  will  keep  in 
good  condition  for  a  week  or  ten  days. 

PREPARATION  OF  LAND  FOR  SWEET  POTATOES. 

The  character  of  soil  devoted  to  sweet  potato  culture  is  generally 
quite  easy  to  j)repare.  In  preparing  land  for  planting  to  sweet 
potatoes  the  plowing  and  fitting  are  practically  the  same  as  for  com. 
It  should  be  borne  in  mind,  however,  that  the  work  necessary  .for 
thorough  preparation  will  be  well  repaid  by  the  increased  ease  in 
handling  the  crop  later.  It  is  always  desirable  that  a  crop  like 
sweet  potatoes  be  grown  as  a  part  of  the  regular  farm  rotation.  In 
the  northern  i)oi'tion  of  the  sweet -potato-growing  area  the  crop  will 
occupy  the  land  the  entire  growing  s<*ason,  and  a  three  or  four  year 
rotation  should  be  practiced.  Where  the  climate  will  permit,  a  crop 
of  early  sua])  beans,  peas,  or  cabbage  may  precede  the  sweet  potatoes, 
but  in  any  case  the  land  should  not  be  planted  to  sweet  potatoes 
oftener  than  once  every  three  years.  A  good  rotation  is  to  devote  the 
land  to  corn  one  year,  sowing  crinisim  clover  in  the  alleys  between  the 
rows  at  the  time  the  corn  is  given  the  last  cultivation.  During  the 
foHowing  spring  the  crimson  clover  should  be  turned  under  and 
sweet  potatoes  planted;  then  in  the  autumn,  after  the  potatoes  are 
harvested,  the  land  may  be  i)lowed,  fitted,  and  sown  to  rye  or  winter 
oats  with  i^lenty  of  grass  seed.  In  this  way  a  crop  of  grain  may  be 
obtained  during  the  time  that  the  grass  is  becoming  establidied. 
Allow  the  land  to  renuiin  in  grass  one  or  two  years  and  then  repeat 
the  rotation.  AVhere  corn  is  followed  by  sweet  potatoes  in  the  rota- 
tion, stable  manure  should  be  applied  while  fitting  the  land  for  the 
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com,  and  commercial  fertilizers  should  be  applied  with  the  sweet 
potato  crop. 

As  previously  mentioned,  the  depth  of  plowing  has  considerable 
influence  upon  the  character  of  the  product.  The  usual  depth  of 
plowing  in  preparing  land  for  corn  will  prove  satisfactory  for  sweet 
potatoes.  The  fact  that  sweet  potatoes  are  not  planted  in  the  field 
until  quite  late  in  the  spring  makes  it  possible  for  the  grower  to  se- 
lect a  time  when  conditions  are  favorable  for  the  preparation  of  the 
land.  Plowing  may  be  deferred  until  the  soil  has  become  sufficiently 
dry  to  break  up  fine  and  mellow.  It  is  important  that  the  land 
should  be  harrowed  within  a  few  hours  after  plowing;  further 
fitting  may  be  deferred  until  later,  and  if  the  soil  is  inclined  to  be 
lumpy  the  work  of  pulverizing  may  best  be  done  shortly  after  a 
shower  and  while  the  lumps  are  mellow.  When  the  primary  work 
of  preparation  is  finished,  the  soil  should  be  mellow  to  a  depth  -of  G 
or  7  inches  and  the  surface  smooth  and  even.  Subsequent  handling 
of  the  soil  preparatory  to  planting  will  depend  upon  whether  ridge 
or  level  culture  is  to  be  followed. 

APPLICATION   OF   FEBTILIZEBS. 

For  the  general  good  of  the  land  commercial  fertilizers  should  be 
applied  broadcast,  but  the  majority  of  farmers  feel  that  they  can  not 
afford  to  do  this  and  that  the  quantity  that  they  are  able  to  apply 
will  give  greater  returns  when  placed  in  the  row.  This  is  a  matter 
for  the  decision  of  each  grower  and  will  depend  greatly  upon  the 
capacity  of  the  soil  under  consideration  for  retaining  fertilizers  from 
year  to  year. 

PBEPABATION  FOB  PLANTING. 

After  plowing  and  fitting  the  land  it  is  generally  allowed  to  lie 
several  days  before  being  put  in  shape  for  planting.  If  level  culture 
is  to  be  practiced,  the  only  thing  necessary  will  be  to  run  the  harrow 
over  the  soil  once  and  then  mark  in  both  directions  at  the  desired  dis- 
tances for  planting.  The  marking  is  generally  done  with  either  a 
one-horse  plow,  a  flat-soled  marker,  or  a  disk  marker.  The  disk 
marker  is  well  adapted  to  this  work,  as  it  throws  up  a  slight  ridge 
which  furnishes  fresh  earth  in  which  to  plant.  Some  growers  who 
practice  level  culture  mark  the  ground  with  a  small  one-horse  plow 
and  throw  up  a  slight  ridge  upon  which  to  plant;  behind  the  plow  a 
roller  is  used  to  compress  this  ridge  to  a  low,  flat  elevation. 

Where  the  more  universal  ridge  method  of  planting  is  employed 
the  soil  is  thrown  up  by  means  of  a  turning  plow  or  a  disk  machine. 
The  ridges  should  be  made  at  least  one  week  before  planting,  in  order 
that  the  soil  may  become  settled  and  compact.    The  majority  of 
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sweet -pot  a  to  growers  make  the  ridges  whenever  the  land  is  in  good 
condition  to  work  and  then  either  roll  or  drag  the  tops  just  ahead 
j7.     ^  of  the  planters.    By 

^^^——^—'——'''^'^  using  a  roller  simi- 
lar to  that  shown  in 
figure  8  the  ridges 
at  one  operation  can 
be  rolled  and  marked 
the  proper  distances 
for    planting.     A 

Fkj.  ^.--RoUer  for  marking  distances  to  plant.  j^.^  Suitable      foF 

smoothing  the  tops  of  the  ridges  can  be  easily  constructed  by  cleating 
together  three  pieces  of  2  by  4  inch  scantling. 

SETTING  THE  PLANTS. 

The  success  of  the  crop  depends  largely  upon  the  way  in  which  the 
plants  start  after  l>eing  removed  from  the  bed  and  set  in  the  field  or 
garden.  Practical  growers  always  plan  to  set  the  plants  during  a 
'*  season  ''  or  period  when  the  conditions  are  suitable  to  a  quick  start 
into  growth,  either  just  before  a  rain  or  as  soon  afterward  as  the  soil 
can  be  worked.  The  method  of  setting  will  depend  entirely  upon 
local  conditi(ms  and  the  acreage  to  be  grown,  the  essential  features. 
however,  being  to  get  the  roots  in  contact  with  moist  earth  and  the 
soil  firmly  pressed  about  the  plants. 

The  use  of  water  around  the  roots  of  the  plants  is  desirable  under 
most  circumstances,  as  it  not  only  moistens  the  soil  but  assists  in 
settling  it  about  the  roots.  A  large  quantity  of  water  is  not  neces- 
sary, one-half  pint  to  each  plant  being  generally  considered  sufficient. 

DISTANCES  TO  PLANT. 

Where  level  culture  is  practiced,  the  plants  are  set  from  24  to  90 
inches  apart  in  each  direction.  On  the  eastern  shore  of  Virginia  the 
greater  portion  of  the  crop  is  planted  24  inches  apart  each  way,  re- 
quiriug  about  11,000  plants  to  an  acre.  By  planting  30  inches  apart 
each  way,  only  about  7,000  plants  are  required  to  set  one  acre.  Where 
the  crop  is  grown  on  ridges  it  is  customary  to  have  the  ridges  from 
rM)  to  42  inches  apart  from  center  to  center  and  to  place  the  plants 
14  to  18  inches  aj)nrt  in  the  row.  By  this  method  an  acre  will  require 
from  S.OOO  to  12,500  j)lants.  An  acre  of  good  sweet  potato  land  will 
readily  supi)ort  0,000  to  11,000  plants,  and  the  number  most  com- 
monly i^lanted  by  the  several  methods  will  fall  within  these  figures. 

AVIien  planting  for  level  culture  the  location  of  the  plants  will  be 
indicated  by  cross  marks,  but  for  planting  upon  ridges  it  is  neces- 
sary to  provide  some  means  of  indicating  the  distances.    This  may 
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Fk;.  1>. — Drag  or  rake  marker 


be  accomplished  in  several  ways,  but  a  roller  of  the  type  shown  in 
fi^ire  8  having  cleats  nailed  at  equal  distances  around  its  surface 
is  desirable  and  serves  the  purpose  of  both  rolling  and  marking 
the  ridges.  Another  device 
is  constructed  along  lines 
similar  to  those  of  the  ordi- 
nary wheelbarrow,  pegs  be- 
ing placed  upon  the  rim  of 
the  wheel  to  mark  the  plant- 
ing distances.  In  using  the 
wheelbarrow  marker  it  is 
.simply  pushed  along  the 
top  of  the  ridge.  Another 
device  of  this  class  is  con-' 
structed  by  placing  three 
or  four  wheels  upon  a  long 
axle  and  drawing  it  with  a 
horse,  the  wheels  being  so 
arranged  that  they  can  be 
set  at  any  jKHUt  on  the  axle 
to  provide  for  change  in 
width  of  row. 

A  very  cheap  and  effi- 
cient marker  can  be  constructed  of  1  by  8  inch  laths,  as  shown  in 
figure  1>.  This  marker  can  be  used  to  indicate  planting  distances 
along  one  row,  or  by  draging  it  across  the  ridges  the  entire  field  can 

be  marked  l)efore  beginning  to  plant. 
The  machine  transplanters  are  pro- 
vided with  a  spacing  device  which  in- 
dicates the  distance  between  plants; 
also  with  a  row  marker  to  show  the 
location  of  the  next  row. 

SETTING  BY  HAND. 

AVhere  a  few  hundred  plants  are 
to  be  gi'own  for  home  use  or  if  oidy 
an  acre  or  two  are  to  be  planted, 
the  hand  method  of  planting  will 
answer  every  requirement.  A  trowel 
or  a  dibble,  as  shown  in  figure  10, 
is  us<'(l  for  opening  the  soil  to  receive  the  plant,  and  the  earth  is 
closed  about  the  roots  by  a  second  thrust  wuth  the  implement,  or 
the  heel  of  the  shoe  is  used  to  press  the  earth  about  the  plant.  For 
hand  planting,  the  plants  are  dropped  ahead  of  the  "  dibblers  "  by 
boys  an<l  girls.     Seven  thousand  to  ten  thousand  plants,  or  an  acre, 
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A    trowel    and   a    dil)!)!*'    used 
iu    setting   plants. 


is  an  excellent  day's  -work  for  a  planter  when  eveiything  is  id  good 
condition.    Where  a  few  liiindred  plants  are  set  in  the  garden  it  is 


potato  plant!  bf  baud. 


always  desirable  to  water  tliein  before  elosing  the  earth  about  the 
plant.    Figure  11  shows  the  method  of  planting  ^3y  hand. 

FLAirriNa  with  tong& 

ScttinfT  by  hand  is  at  best  ii  bnek-brenking  process,  and  numerous 
devices  hsivc  been  invented  to  save  tlie  liending  of  the  body  in  hand 
plantinjz.  One  of  the  simplest  of  these  is  a  pair  of  wooden  tongs 
with  which  the  plant  onn  W  canght  by  the  root  and  thrust  into  the 
soil.  The  phinis  aif  either  <lriipped  aliead  or  carried  in  a  small  bas- 
ket strapped  to  tho  waist  iif  the  operator.  The  tongs  are  provided 
with  a  spring  to  throw  the  jaws  apart,  and  are  held  in  CHie  hand  while 
the  plants  luv  inserted  with  the  other  hand.  In  case  the  plants  are 
di-ojiped  ;ibend.  the  root  portion  is  grasped  between  the  points  of 
tlu'  tongs  witlionf  the  use  of  the  hand. 

\i\  inipleiiienl.  known  ;is  a  shovel,  which  is  sometimes  used  in  con- 
jiin<'iif>n  will)  the  tongs,  ('onsists  of  a  piece  of  lath  sharpened  to  a  flat 
point.  This  is  used  to  open  a  hole  in  the  soil  ready  for  Um  plant. 
In  nsing  tlie  KHigs  and  shovel,  the  plants  are  dropped *a8  for  hand 
jdiiriting.  The  person  doing  the  setting  carries  the  tongs  in  the  left 
iuuid  !Uid  the  shovel  in  the  right.     The  plants  are  picked  up  by  means 
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of  the  tongs,  while  a  hole  is  made  by  inserting  the  shovel  ii 
at  the  point  where  the  plant  is  to  be  set.  The  plant  is  then 
and  the  earth  closed  about  it  either  by  a  second  thrust  of  t 
or  by  the  foot  of  the  operator.  A  man  who  is  expert  in  t 
these  homemade  tools  can  set  plants  quite  rapidly  without 
the  body  sufficiently  for  the  work  to  become  tiresome. 

A  tool  that  is  sometimes  employed  where  vine  cuttings  ar 
is  a  long  dibble  or  a  cane  having  a  notch  covered  with  cloth  < 
in  the  lower  end.  The  droppers  lay  the  cuttings  across  th 
the  proper  distances  and  the  planters  place  the  notch  over  tl 
of  the  cutting  and  force  it  into  the  soil  with  both  ends  pr 
A  general  idea  of  these  devices  may  be 
gained  from  figure  12. 

SETTING    WITH    MACHINES. 

Where  a  large  acreage  is  grown,  the  work 
of  setting  the  plants  in  the  field  is  greatly 
facilitated  by  the  use  of  transplanting  ma- 
chines, of  which  there  are  several  makes 
upon  the  market.  The  essential  features 
of  these  machines  are' a  device  to  open  a 
small  furrow,  a  tank  for  the  supply  of 
water,  and  disks  or  blades  for  closing  the 
soil  about  the  plants.  With  a  transplant- 
ing machine  it  is  not  necessary  to  wait  for 
a  ''  season,"  as  the  machine  automaticallv 
throws  a  small  quantity  of  water  around 
the  roots  of  each  plant  as  it  is  being  set. 
In  operating  these  machines  it  is  necessary 
k)  have  a  steady  team  and  two  active  boys 
who  are  trained  to  drop  the  plants  at 
proper  intervals,  as  indicated  by  a  spacer 
on  the  machine.  Under  reasonablv  favor- 
able  conditions,  a  machine  will  plant  from 
3  to  4  acres  a  day.  In  addition  to  being 
labor  savers,  these  machines  do  the  work 
l»etter  and  more  uniformly  than  it  is  ordinarily  done  by 

The  plants  can  be  set  without  the  use  of  water  J  but  the  n 
more  satisfactorv  where  the  water  is  used.  A  number  of  • 
successful  growei-s  use  water  when  setting  after  a  rain,  clain 
the  water  has  the  effect  of  settling  the  soil  firmly  about  the 
the  plants  and  that  they  start  into  growth  much  more 
AATiere  the  full  amount  of  water  is  used  it  will  be  necessar 
vide  a  man  and  team  to  haul  the  water  to  the  machine,  bu 


Fivi.  12. — Tongs,  1 
forked  dibble  1 
plants. 
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method  plants  may  l>e  set  during  dry  weather  without  the  lo 
more  than  one  plnnt  out  of  every  one  hundred. 

The  majority  of  the  transplanting  machines  are  designed  for  p 
ing  eitlier  on  tlie  tops  of  ridges  or  on  the  level.  The  cost  of  se 
an  acre  with  one  of  these  machines,  using  water,  should  be  fig 


oiw  ration. 


on  the  basis  of  two  teams  with  drivers  and  two  boys  for  a  perio 
three  or  thix-e  and  one-lialf  hours.  If  water  is  not  used  there 
Ix-  a  saviufT  of  at  least  one  team  and  driver;  also  the  time  required 
filling  the  tank  on  the  umchinc.  A  transplanter  in  operatio 
shown  in  figure  13, 


CTTLTIVATION   OF   SWEET   POTATOES. 

The  methods  of  handling  a  crop  of  sweet  jwtatoes  do  not  d 
materially  fiom  those  employed  with  ordinary  farm  and  gai 
cr<»ps.  Within  a  few  days  after  planting,  a  sweep  or  one-horse  | 
should  he  run  in  the  alleys  to  break  out  the  strip  of  earth  left  in  r 
iiig.  The  Imise  carlli  in  the  alleys  should  1«!  worked  toward  the  i 
until  a  broad.  Hat  ridge  is  formed  upon  which  a  small-tooth  c 
vator  can  be  run  rpiitc  clo>-e  to  the  plants.  After  each  rain  or  in 
tion  the  soil  should  receive  a  shallow  cultivation,  and  during 
weather  fivipient  cultivations  are  necessary  in  order  to  retain  n 
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tiire.  About  two  hand  hoeings  me  generally  necessary  in  order  to 
keep  the  rows  free  from  weeds  and  the  soil  loose  around  the  plants. 
As  hand  labor  is  expensive,  it  should  be  the  aim  to  perform  the 
greater  part  of  the  work  by  means  of  hoi-se  tools.  ^Vhere  sweet 
potatoes  are  planted  in  check  rows  and  worked  in  both  directions 
Ihe  hand  work  required  will  Iw  I'educed  to  a  minimum,  but  a  certain 
ariiuiint  of  hoeing  is  always  necessary. 


When  tlie  vines  liejjin  to  interfere  with  further  cultivation  the 
crop  may  be  "'  hiid  by,"  i.  e..  jjiven  a  final  working  in  which  the  soil 
is  drawn  well  up  over  the  ridges  and  the  vines  then  allowed  to  take 
full  possession  of  the  land,  as  shown  in  figure  14.  To  do  this  it  is 
often  necessjiry  to  turn  the  vines  first  to  one  side  of  the  row  and  then 
lo  the  other  by  means  of  a  stick  or  a  wooden  rake.  After  "  laying 
by,"  very  Utile  attention  is  i-equired  until  time  for  harvesting  the  crop. 

TOOLS   ADAPTED  TO  SWEET  POTATO   CULTIVATION. 

Aside  from  plaining  and  liarvesting,  the  woi'k  of  caring  for  a  crop 
of  .'^weei  potatoes  can  be  done  almost  entirely  by  the  use  of  ordinary 
farm  and  gai'den  tools.  .V  Iwo-horse  riding  cultivator  is  desirable 
for  the  general  ciiliivation.  and  one  having  disks  instead  of  hoes  will 
serve  f<ir  ihioiving  the  soil  toward  the  rows.  For  the  work  of  "  lay- 
ing by."  a  single-row  celery  hiller  is  suitable,  or  a  one-horse  sweep- 


stcx^k  cnn  l^e  fitted  with  sloping  boards  nnd  used  for  this  purpose, 
as  shown  in  figure  1».    Many  growers  use  a  small  one-horse  tiiming 


billing  lirevlouB  ti 


plow  for  the  final  cultivation,  going  twice  in  each  alley  and  working 
the  soil  toward  the  plants. 


The  sweet  potato  is  subject  to  injury  from  a  number  of  diseases. 
Tliose  diseasoti  Cinising  rot  and  decay  are  most  prevalent  and  result 
in  the  greatest  loss  during  tlie  period  that  the  crop  ia  held  in  storage. 
Occasionally,  however,  tlie  crop  may  be  lost  before  har^'esting,  and 
one  form  of  rot,  known  as  black-n)t,  destroys  the  young  plants,  at- 
tacks the  potatoes  while  they  ai-e  in  the  ground,  and  causes  them  to 
decay  while  in  storage.  The  spores  that  are  responsible  for  the 
several  forms  of  rot  affecting  sweet  potatoes  may  remain  in  the  soil 
front  year  to  year,  or  they  may  be  carried  over  winter  upon  the  seed. 
Diseases  are  generally  intn>diiced  with  affected  seed  or  plants,  and 
when  once  estublished  in  the  soil,  the  storehouse,  or  the  propagating 
bed  il  is  doubtful  whether  they  can  be  eradicated  except  by  the  adop- . 
tion  of  the  most  thorough  nietliods. 

BLACE-BOT  OF  THE  SWEET  FOTATa 

As  the  blatk-rot  (CeratM:!/)itin  pnbriata)  is  widely  distributed 
and  destructive,  it  is  jn'rhaps  the  only  disease  that  wiU  cause  great 
difficulty.     The  black-rot  may  be  easily  detected  upon  tbe  young 
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plants  either  in  the  form  of  a  blackened  and  shriveled  condition  of 

the  terminal  buds  or  as  small  black  spots  on  the  main  portion  of 

the  root.    On  the  potatoes  this  disease  first  appears  as  brown  patches 

upon  the  surface.     These  patches  are  generally  quite  irregular  m 

outline  and  spread  rapidly  until  the  entire 

surface  is  covered.    As  the  patches  enlarge 

the   central   portion   becomes  darkpr,  often 

almost   black.     The    presence   of   black-rot 

upon   the  potatoes  can   usually  be  detected 

at   digging  time,   or   more   certainly   when 

selecting  the  seed  for  bedding  in  the  spring 

Some  idea  of  the  appearance  of  this  disease 

can  be  gained  from  figure  16. 

OTHER  DISEASES  OF  THE  SWEET  POTATO 

A  disease  known  as  stem-rot  causes  the 
stem  of  the  plant  to  begin  to  die  at  the  siir 
face  of  the  ground.  This  decay  gradually 
extends  downward  to  the  potatoes  and  fre 
fluently  kills  tlie  entire  plant. 

The  diseases  known  as  soft-rot,  dry-rot 
and  white-rot  are  all  similar  in  their  method 
of  attack  to  the  black-rot.  One  form,  known 
as  soil-rot,  causes  the  loss  of  the  crop  while 
it  is  in  the  field.  Each  of  these  diseases  is 
caused  by  a  particular  fungiis,  but  has  re- 
ceived the  common  name  suggested  by  its 
general  appearance  or  some  marked  charac- 
teristic. Any  one  of  the  diseases  of  the 
sweet  potato  may  be  i>resent  without  causing 

severe  loss  provided  coiulitions  are  unfavorable  to  its  development, 
and  growers  should  !m>  constantly  on  their  guard  to  prevent  the 
spread  and  development  of  diseases. 

PREVENTION  AND  CONTROL  OF  SWEET  POTATO  DISEASES. 

The  diseases  of  the  sweet  potato  have  been  under  observation  for 
many  yeai-s,  the  \ew  Jersey  Agricultural  Experiment  Station  having 
]>ublished  !i  bulletin"  upon  the  subject  in  1890,  and  this  work  has 
Ijceii  supplemented  by  the  results  gained  by  numerous  observers.  The 
diseases  of  t!ic  sweet  ])otato  are  now  widely  disseminated,  arid  one  or 
more  of  them  iiiay  at  any  time  prove  destructive. 

A  system  of  crop  rotation  by  which  the  land  will  not  be  planted  to 
sweet  potatoes  oftener  than  every  four  or  five  years  is  the  first  step 

"  Bllll(^tiu  70.  New  Jersej-  .Agricultural  Experiment  Statloa,  by  HalBtead. 
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toward  disease  control.  Care  in  the  selection  and  keeping  of  potatoes 
intended  for  propagation  is  of  inipoiiance,  while  clean  cultivation  and 
proper  handling  at  the  time  of  harvesting  are  essential.  Diseases  will 
generally  make  their  first  ai)pearance  upon  cut,  broken,  or  bruised 
potatm^s,  and  all  that  are  in  any  resjwct  injured  should  be  stored 
separately  from  the  seed  and  perfect  sto(*k.  The  storage  house  should 
be  cleaned  and  fumigated  with  sulphur  or  formalin  before  storing 
begins,  and  all  crates  or  baskets  used  for  handling  the  crop  should  l>e 
in  the  house  during  the  fumigation.  Potat(x?s  that  show  evidence  of 
the  presence  of  disease  should  not  be  used  for  propagation,  and  the 
hotl)ed  shouhl  be  cleaned  and  supplied  with  fi-esh  soil  each  season. 

It  is  very  apparent  that  some  varieties  are  more  subject  to  the 
attacks  of  diseasi^s  than  otheix  The  Big-Stem  Jersey  and  the  Jersey 
group  generally  are  especially  subject  to  disease,  while  varieties  of  the 
Ilayman  group,  such  as  Southern  Queen,  are  seldom  aifected. 

INSECTS. 

The  sweet  potato  is  reasonably  free  from  the  ravages  of  insects. 
Cutworms  fre(iuently  destroy  the  young  plants  after  they  nre  set  in 
the  field,  especially  when  the  land  has  been  in  gi'ass  the  previous  sea- 
son. Tlie  sweet-potato  borer,  which  works  in  the  roots,  is  widely  dis- 
tributed and  causes  considerable  injury  in  the  (irulf  Coast  States.  A 
small  insect  known  as  tlirips  works  on  the  under  side  of  the  leavers 
during  the  hot  and  dry  weather  of  midsummer,  but  as  a  rule  the  I'eal 
damage  caused  by  this  insect  is  slight. 

HARVESTING   SWEET  POTATOES. 

TIME  FOB  DIGGING  SWEET  POTATOES. 

The  harvesting  and  marketing  of  sweet  potatoes  direct  from  the 
field  begins  about  the  middle  of  August  and  continues  until  the  crop  is 
all  disposed  of  or  placed  in  storage  for  winter  marketing.  During  the 
early  part  of  the  harvesting  sc^^ison  the  yield  is  light,  but  as  a  rule  the 
prices  ])aid  are  good.  The  supply  for  home  use  and  those  potatoes 
that  are  to  be  kept  in  storage  should  not  l)e  dug  until  just  before  frost. 
In  the  localities  where  frosts  do  not  (K*cur  until  quite  late  in  the  season 
the  sweet  potatoes  rii)en  and  the  vines  show  a  slight  tinge  of  yellow 
wlien  ready  for  handling. 

EFFECT  OF  FROST  ON  SWEET  POTATOES. 

The  foliage  of  the  sweet  potato  is  very  tender  and  is  easily  injured 
by  frost.  A  light  frosting  of  the  leaves  will  do  no  harm,  but  should 
the  vines  b(»come  frozen  before  digging  they  should  be  cut  away  to 
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prevent  the  frozen  sap  passing  down  to  the  roots  and  injunng  them. 
Where  there  13  a  heavy  yield  of  potatoes  the  soil  ts  frequently  cracked 
or  the  ends  of  the  potatoes  protrude  above  ground  and  are  liable  to 
injury  from  severe  frost. 

If  on  account  or  rainy  weather  or  for  any  other 
cause  the  potatoes  can  not  be  dug  before  frost  or 
immediately  afterwards,  the  vines  should  be  cut 
away  and  the  potatoes  removed  at  the  first  op- 
portunity. If  cold  weather  continues  it  may  be 
necessary  to  draw  a  little  extra  soil  over  the  hills 
to  protect  the  potatoes,  or  the  vines  may  be  piled 
in  a  ridge  over  the  row.  A  very  slight  frosting 
of  the  potatoes  will  cause  them  to  decay  within 
a  short  time  after  being  placed  in  storage. 
1IETH0I>S  OF  BASVESTINO  SWEET  POTATOES. 

For  digging  a  small  area  of  sweet  potatoes,  the     f, 
spading  or  potato  fork  illustrated  in  figure  17  is        '*"*    tdapted    tor 
suitable.     \\'hen  digging  by  hand,  the  work  will        tatoeZ 
be  greatly  facilitated  by  first  throwing  a  small 
furrow  from  one  side  of  the  row  by  means  of  a  one-horse  turning 
plow.     The  removal  of  sweet  potatoes  from  the  soil  in  large  quan- 
tities is  generally  acctmiplished  by  the  aid  of  sweet  potato  diggers  or 

plows  of  the  type 
shown  in  figure  18. 
These  implements 
are  pi-ovided  with 
two  sliarp  rolling 
coulters  that  cut 
the  vines  ahead  of 
the  plow,  and  dif- 
fer from  the  ordi- 
nary plow  in  hav- 
ing a  moldboard 
that  does  not  turn 
a  furrow  and  ter- 
minates in  a  num- 
ber of  rods  or  an 
extension  of  the 
moldboard  for  sep- 
arating the  pota- 
toes from  the  soil. 
"Where  no  s|>eciul  digging  device  is  available,  the  ordinary  two- 
horse  turning  plow  is  frequently  used,  a  rolling  coulter  being  attached 
to  the  beam  to  cut  the  vines.    After  plowing  out  the  sweet  potatoes 
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it  will  be  necessary  to  stir  the  soil  in  order  to  find  those  that  become 
covered.  The  machines  employed  for  handling  Irish  potatoes  may 
be  used  for  digging  sweet  potatoes,  but  are  not  entirely  satisfactory 
for  this  purpose,  as  they  bruise  and  otherwise  injure  sweet  potatoes. 
It  is  desirable  that  the  soil  should  be  comparatively  dry  at  the  time 
of  harvesting  sweet  potatoes,  and  bright,  drying  weather  is  essential 
to  the  proper  handling  of  the  crop.  Sweet  potatoes  differ  from 
Irish  potatoes  in  that  they  are  not  so  easily  injured  by  sunlight. 
However,  they  should  not  be  exposed  for  any  length  of  time  if  the 
sunshine  is  very  warm.  During  the  handling  in  the  field  it  should 
be  the  purpose  to  remove  all  soil  and  surface  moisture  from  the 
potatoes.  Sweet  potatoes  should  not  lie  exposed  upon  the  surface 
of  the  ground  during  the  night. 

MARKETING    DIRECT    FROM    THE    FIELD. 

Where  sweet  potatoes  are  gn)w^n  in  large  quantities  for  early  mar- 
keting it  is  the  practice  to  dig,  pack,  and  load,  all  on  the  same  day, 
direct  from  the  field.  As  the  potatoes  are  gathered  up  behind  the 
diggers  they  are  sorted  into  the  various  grades  and  packed  into 
ventilated  barrels  ready  for  shipment.  When  the  barrels  are  packed 
in  the  field  they  are  as  a  rule  covered  with  burlap  or  similar  mate- 
rial. In  parts  of  New  Jersey  the  potatoes  are  sorted  in  the  field 
and  gathered  into  five-eighths-bushel  baskets,  in  which  they  are  hauled 
to  the  depot  platform,  where  they  are  packed  into  barrels  and  headed. 
More  than  one-half  of  the  commercial  crop  is  marketed  direct  from 
the  field  without  the  use  of  packing  sheds  or  storage  of  any  kind 
other  than  that  provided  by  the  transportation  companies. 

GRADING  AND  PACKING. 

In  sorting  sweet  potatoes  preparatory  to  packing,  about  four 
grades  are  recognized,  as  fancy,  primes,  seconds,  and  culls.  Those 
packed  as  fancy  include  only  the  most  select,  both  in  size  and  shape. 
The  primes  include  all  those  adapted  to  general  first-class  trade, 
while  the  seconds  include  the  smaller  and  more  irregular  stock  which 
goes  to  a  lower  priced  trade.  The  culls  are  not  marketed  unless  good 
stock  is  exceedingly  scarce,  and  as  a  rule  are  used  for  feeding  to  hogs. 

Sw(H?t  potatoes  are  usually  shipped  in  barrels  holding  eleven  pecks 
each.  Some  markets  recpiire  that  the  barrels  be  faced  and  headed, 
while  for  others  the  tops  are  slightly  rounded  and  covered  with  bur- 
lap. Small  lots  of  extra-fancy  sweet  potatoes  are  sometimes  shipped 
in  one-l)Usliel  crates  having  raised  tops;  also  in  patent  folding  crates. 

Throughout  the  i)rocess  of  handling  care  must  be  exercised  to  see 
that  the  sweet  j)otatoes  do  not  l)ecome  bruised,  for  upon  this  their 
shipping  and  keej^ing  qualities  greatly  depend. 
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8T0BAOE  OF  8WXET  POTATOES. 
METHODS  OT   STOBINa. 

Unlike  most  perishable  products,  the  sweet  potato  requires  warmth 
and  a  dry  atmosphere  while  in  storage.  The  method  of  storing  will 
depend  both  upon  the  locality  and  the  quantity  of  potatoes  to  be  cared 
for.  The  temperature  and  conditions  of  a  ra^er  cool  living  room 
are  admirably  adapted  for  keeping  sweet  potatoes  intended  for  home 
use  in  the  Xorth,  while  in  the  South  they  may  be  placed  in  pits  or 
i^tored  in  outdoor  cellars.  The  home  supply  may  be  placed  in  crates 
and  stored  in  a  loft  over  the  kitchen  part  of  the  dwelling.  Sweet 
)>otatoes  should  not  be  stored  in  l>ags  or  in  barrels  without  ventilation. 

FITS  AND  GELI.ABS. 

\\niere  large  quantities  of  sweet  potatoes  are  stored  for  winter  mar- 
keting, the  method  employed  in  the  Southern  States  is  to  place  them 
in  outdoor  pits  and  cellars,  while  at  the  North  some  form  of  heated 
storage  house  will  be  required.  Whether  the  storage  be  in  pit,  cellar, 
or  house,  a  dry,  warm  atmosphere  with  ventilation  is  essential  to  good 
keeping. 

Storage  pits  should  be  located  where  the  drainage  is  good.  First, 
a  little  of  the  surface  soil  is  thrown  back  to  form  a  level  bed  8  or  10 
feet  in  diameter ; 
then  two  small 
trenches  crossing 
each  other  at  right 
angles  in  the  center 
of  the  bed  are  exca- 
vated and  some 
boards  laid  over 
these.  At  the  point 
where  the  trenches 
t-ross,  a  ioc.soly 
nailed  4  by  4  inch 
Imix  is  set  oil  end 
to  form  II  fliif  up 
through  the  pota- 
toes. The  rai-tli  flour  of  the  pit  should  be  wvered  with  2  or  3  inciies 
of  hay,  Ictivi's.  or  pino  Htniw.  and  the  potatoes  piled  in  a  large,  conical 
heap  around  the  rentilntor  flue.  When  the  heap  is  of  the  desired  size, 
the  potatoes  ai'e  covered  with  hay  or  pine  straw,  and  soil  to  the  thick- 
ness of  5  or  (S  inches  is  added,  but  the  trenches  and  flue  are  kept  open 
until  it  is  neccssai;j-  to  close  them  to  keep  out  the  frost  In  the  South 
sweet  potatoes  are  frequently  kept  throughout  the  winter  by  this 
method.    A  cross  section  of  this  type  of  pit  is  shown  in  figure  19. 


rtiim  of  nntdonr  pit :  A,  wood  box  for  air  i 
s  for  Bdnilaslou  of  air :  C,  board  covering  ti 
or  iilnc  needles;  E,  soli. 


OUTDOOR   CEIXABS. 

The  type  of  storage  cellar  illustrated  iq  figure  20  is  extensively  used 
throughout  tlie  South.  Thi^i  fomi  of  cellar  h  built  entirely  above 
ground  and  consists  of  a  line  of  posts  through  the  center  supporting 
a  ridgi'polc  uijon  which  is  jjlaced  one  end  of  planks  or  puncheons 
with  ihcir  opposite  «'1k1  resting  on  the  ground  on  either  side  of  the 


Fio.  20. — Outside 


ridge.  The  ends  of  the  inclosure  are  Iwarded  up,  a  door  being  pro- 
vided in  one,  and  the  structure  covered  with  sod  to  a  thickness  of 
5  or  C  inches.  The  sweet  potatoes  are  stored  upon  the  earth  floor  and 
the  door  is  kept  open  for  a  time  for  ventilation.  If  the  house  unseeds 
a  length  of  12  or  14  feet,  a  top  ventilator  should  he  provided. 

STOBAGE  H01TSES. 

In  the  North,  where  tlie  winters  arc  too  severe  for  tlie  uae  of  the 
pit  and  the  outdoor  cellar,  some  form  of  regular  stora^fe  house  is 
employed.  These  houses  are  constnicted  with  frost-proof  air-space 
walls,  and  provision  is  made  for  heating  during  the  curing  period 
and  severely  cold  weather. 

The  usual  method  of  constructing  storage  houses  is  to  first  put 
down  a  concrete  foundation,  upon  which  a  frame  of  2  by  4  inch  and 
'2  l)v  l>  incli  scantling  is  ivared.  On  the  outside  a  sheathing  of  1-inch 
himbcr  is  nailed,  ])refenil>ly  iliiigonally,  to  add  strength  to  tlie 
building.  Over  this  sheiithing  lieuvv  building  paper  is  applied  and 
!i  covering  of  "  drop  "  or  "  lap  "  siding  put  on.  The  roof  may  be 
of  tin  or  shingles,  or  one  of  the  better  grades  of  prepared  papn  loof- 
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ing  will  answer.  Inside  the  building,  paper  is  first  tacked  to  the 
studding,  and  then  one  thickness  of  J-inch  matched  lumber  is  nailed 
on.  The  ceiling  may  be  carried  upon  the  rafters  or  squarely  across, 
with  several  openings  into  the  space  above  for  ventilation.  Where 
the  ceiling  is  attached  to  the  rafters,  it  is  desirable  to  first  nail  1-inch 
strips  to  the  rafters  and  then  run  the  matched  ceiling  up  and  down, 
in  order  that  any  condensed  moisture  will  follow  down  the  grooves 
to  the  sides  of  the  house  rather  than  drop  upon  the  potatoes. 

The  floor  may  consist  of  boards,  concrete,  or  hard  clay.  The  bins 
for  holding  the  potatoes  may  be  constructed  of  2  by  4  inch  scant- 
lings and  1  by  4  inch  strips,  a  convenient  size  of  bin  being  about 
20  feet  in  length  by  12  feet  in  width  and  10  feet  deep.    The  bins 


Fi<;.  1*1.- Cross  s«*(tion  of  large  storage  house:  A,  driving  shed;  B,  space  between  outer 
walls  and  potato  bius  ;  (\  storaj^e  bins;  D,  ceiling  ventilators;  E,  top  ventilator;  F, 
l>ottom  ventilator  :  <i.  heater  [)lpes. 

should  be  l>iiilt  14  to  18  inches  away  from  the  outside  walls  and  a 
4- inch  space  should  he  allowed  l^etweeii  the  bins.  A  floor  of  narrow 
l)oards  raised  a  few  inches  above  the  regular  floor  will  provide  for  a 
free  circulation  of  air  through  the  potatoes.  The  size  and  number 
of  l)ins  will  depend  entirely  upon  the  quantity  of'  potatoes  to  be 
stored.  For  each  100  bushels  of  potatoes  to  be  stored  a  space  of 
i-J.")  cubic  feet  will  he  required.  A  bin  of  the  dimensions  given 
.•ilK)ve,  if  filled  to  a  depth  of  8  feet,  will  hold  about  1,500  bushels  of 
sweet  potatoes. 

Brick  or  concrete  storage  houses  are  desirable,  but  require  to  be 
lined  with  wood  in  order  to  be  dry  and  warm.  The  greater  number 
of  storage  houses  in  use  are  of  frame  construction,  and  any  building 
which  is  dry,  which  can  be  properly  ventilated,  and  in  which  the  proper 
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teiiiporature  can  bo  maintained  will  be  found  suitable  for  storing 
sweet  pofntoes.  If  n  house  is  built  expressly  for  the  purpose  it  is 
ix)ssiblc  to  provide  many  convenient  features,  including  heating  ap- 
pliances and  loading  and  unloading  platforms,  and  a  covered  drive- 
way along  one  side  is  desirable.  Very  few  windows  are  requiretl 
in  the  storage  house,  and  these  should  be  provided  with  tight  shut- 
ters to  keep  out  light  and  cold.  A  cross  section  of  the  type  of  stor- 
age house  in  general  use  is  shown  in  figure  21. 

STORING   THE  CHOP. 

Tn  hoii.siiig  the  ciop  the  potatoes  are  hauled  to  the  house  in  five- 
eight  hs-hiishel  baskets  or  in  bushel  crates  and  spread  upon  special 
tables  for  sorting. 


ihlpping  point. 


AVherc  laigi'  (luantities  of  sweet  potatoes  are  to  be  handled  from 
the  iichl  to  the  storehouse  or  shipping  point,  it  is  desirable  to  employ 
WHfjons  specially  fitted  for  the  purpose.  If  the  road  is  at  all  rough, 
the  ^vugoiis  should  be  provided  with  bolster  springs  to  lessen  the 
jol(  iiig  of  the  potatoes.  A  wagon  for  this  purpose  should  have  rather 
low  liioiul-tire  wheels  and  a  shallow  box  or  framework  fitted  for  hold- 
ing the  Imskels  or  crates.  The  wagon  shown  in  figure  22  is  the  type 
usi'd  by  the  growers  of  Sew  Jersey  and  is  well  adapted  to  the  han- 
dling of  a  large  number  of  baskets.  For  hauling  barrds  an  ordi- 
nary hay  rack  is  desirable.  The  ordinary  wagon  box,  or  bed,  is  not 
adapted  tn  the  handling  of  either  baskets,  crates,  oe  barrels. 
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The  seed  stock  for  planting  the  following  year  should  be  selected 
and  stored  separately  in  a  small  bin.  As  the  potatoes  are  separated 
into  their  respective  grades  they  are  put  into  baskets  and  carried  to 
the  bins. 

Some  growers  prefer  to  do  the  grading  in  the  field,  but  this  neces- 
sitates the  employment  of  a  larger  percentage  of  expert  labor  and  de- 
lays the  work  of  getting  the  potatoes  hauled  to  the  storehouse. 
AVomen  and  children  can  pick  up  the  potatoes  in  the  field,  and  two 
or  three  experienced  men  can  do  the  sorting  and  grading  at  the  house 
in  a  much  shorter  time  and  in  a  more  satisfactory  manner. 

The  most  desirable  form  of  table  upon  which  to  spread  sweet  pota- 
toes for  sorting  consists  of  a  wooden  framework  over  which  strong 
burlap  or  canvas  is  stretched.  This  forms  a  hollow  surface  from 
which  the  potatoes  will  not  roll  or  become  bruised  in  handling.  The 
sorting  tables  should  be  placed  alongside  of  the  unloading  platform 
and  where  the  distance  to  the  storage  bins  is  short.  If  a  shed  is  pro- 
vided at  the  side  of  the  storehouse,  the  sorting  tables  should  be  along 
the  side  nearest  the  bins,  the  wagons  being  driven  on  the  outside  and 
the  baskets  of  potatoes  to  be  sorted  unloaded  under  the  shed. 

Before  starting  to  fill  a  bin,  2  or  3  inches  of  dry  pine  needles,  straw, 
or  chaff  should  be  placed  upon  the  floor.  Beginning  at  the  back  of 
the  bin  the  potatoes  are  piled  to  a  depth  of  30  or  40  inches  until  the 
entire  floor  space  is  covered  and  a  number  of  slats  are  required  to  be 
placed  across  the  doorwa}-  opening.  A  few  grain  bags  filled  with 
straw  should  be  placed  upon  the  potatoes  at  intervals  from  front  to 
back  of  the  bin,  and  upon  these  planks  on  which  the  men  may  walk 
while  carrying  in  the  next  layer  of  potatoes  may  be  laid.  In  this 
way  a  bin  may  be  filled  to  a  depth  of  8  or  9  feet  by  about  three  layers. 
By  dumping  them  in  layers  the  potatoes  have  an  opportunity  to  be- 
come thoroughly  dry  before  a  new  layer  is  placed  over  them. 

TEMPERATURE  AND  VENTILATION  OF  STORAGE  HOUSES. 

Two  or  three  days  before  beginning  to  bring  in  the  potatoes,  the 
storage  house  should  be  thoroughly  cleaned  and  the  heating  appliance 
put  in  working  order  and  started,  in  order  to  have  the  house  both 
warm  and  dry  when  the  crop  comes  in.  Throughout  the  time  of  stor- 
ing and  for  about  ten  days  after  the  potatoes  are  all  in  the  bins  a 
temperature  of  85°  or  00°  F.  should  be  maintained  in  the  house,  with 
plenty  of  ventilation.  This  constitutes  what  is  known  as  the  sweat- 
ing or  curing  process,  and  the  keeping  qualities  of  the  potatoes  de- 
pend upon  the  thoroughness  with  which  this  part  of  the  work  is  done. 
Wood-burning  stoves  are  frequently  employed  for  heating  sweet  po- 
tato storage  houses,  but  a  hot-water  boiler  with  coils  of  pipes  along 
the  walls  of  the  building  is  very  satisfactory. 
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After  the  crop  is  all  in  and  thoroughly  cured,  the  temperature  of 
the  storage  house  should  be  gradually  lowered  and  may  vary  between 
65°  and  (55°  F.,  but  considerable  ventilation  should  be  maintained. 

Sweet  potatoes  should  be  handled  very  carefully  and  as  few  times 
as  possible,  the  essentials  to  good  keeping  being  a  reasonable  degree 
of  warmth,  a  dry  atmosphere,  and  careful  handling.  Great  can* 
should  be  taken  with  the  seed  for  the  next  year's  planting  to  see  that 
it  is  carefully  handled  and  properly  stored. 

WHiile  a  temperature  of  80°  or  85°  F.  iij^ required  to  properly  start 
the  seed  into  growth  in  the  spring,  a  higher  temperature  during  a 
long  period  of  time  in  storage  is  liable  to  injure  or  even  kill  the  buds. 
Potatoes  intended  for  seed  should  not  be  stored  in  too  great  quantities, 
and  where  but  a  small  supply  is  needed  they  can  often  be  kept  buried 
in  dry  sand  after  having  first  been  thoroughly  cured.  The  sand  used 
for  this  purpose  should  be  baked  to  insure  the  driving  off  of  mois- 
ture, and  may  be  placed  around  the  potatoes  w^hile  slightly  warm. 

In  controlling  the  ventilation  of  the  storage  house  during  the 
winter  months,  outside  air  should  bi>  admitted  only  when  quite  dry 
and  when  its  temperature  is  lower  than  that  of  the  air  in  the  storage 
house.  If  warm,  moist  air  is  admitted  considerable  moisture  will 
be  deposited  upon  tlie  potat(K»s,  thus  injuring  their  keeping  qualities. 

LOSS  FROM  SHRINKAGE  WHILE  IN  STORAGE. 

Under  propcT  storage  conditions  sweet  potatoes  will  shrink  from  6 
to  10  per  cent,  but  the  loss  in  weight  will  be  greater  if  the  tempera- 
ture of  the  house  is  carried  too  high.  If  the  potatoes  are  not  mature 
when  dug  from  the  field  the  loss  from  shrinkage  may  be  as  much  as 
15  per  cent,  and  innnature  stock  should  he  marketed  early  in  the 
winter. 

MARKETING  DURING  WINTER  MONTHS. 

For  marketing  from  outside  pits  it  is  desirable  to  have  the  quan- 
tity stored  in  one  pit  small  enough  to  permit  of  all  being  removed  at 
one  time.  The  i)otatoes  may  be  removed  from  outdoor  cellars  as 
desired.  In  marketing  from  heated  storage  hoases  the  potatoes 
should  not  be  disturbed  until  they  are  barreled  or  crated,  and  then 
thev  should  bo  placed  directly  upon  the  market  and  sold  without 
delav. 

When  shij)piiig  during  cold  weather  the  barrels  should  at  least  be 
lined  with  paper,  and  a  covering  of  heavy  brown  paper  over  the  out- 
side of  the  barrels  will  form  a  safeguard.  If  the  potatoes  are  shipped 
in  carload  lots  during  the  winter  the  cars  should  be  either  of  the 
regular  refrigerator  type  or  felt  lined,  and  in  some  cases  a  stove 
:i24 
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should  be  provided.    When  once  placed  upon  the  market  the  potatoes 
should  reach  the  consumer  within  a  comparatively  short  time. 

Figure  23  shows  the  type  of  barrel  employed ;  also  the  method  of 
pressing  the  heads 
into  place. 

TAKIETIES  OF 
SWEET  POTA- 
TOES. 

Of  the  large 
number  of  varie- 
ties of  the  sweet 
potato  there  are  not 
more  than  ten  that 
are  now  of  great 
commercial  impor- 
tance in  the  United 
States.  For  the 
markets  that  re- 
quire a  dry,  mealy- 
fleshed  potato  those 
Varieties  belonging  to  tlie  Jersey  group  are  suitable.  For  the  south- 
em  trade  and  where  a  moist-tletihed  potato  is  desired  those  com- 
monly designated  as  yams  are  in  demand.  Among  the  Jerseys  that 
are  extensively  grown  are  the  liig-Stem  Jersey,  the  Yellow  Jer- 
sey, and  the  Red  Jersey.  The  principal  varieties  of  the  yam  group 
are  the  Southern  Queen,  the  Pumpkin  Yam,  the  Georgia,  the  Florida, 
and  the  Red  Bernnida.  Of  the  varieties  mentioned  there  are  a  large 
number  of  special  strains,  known  under  many  local  names. 

In  the  selection  of  varieties  for  home  use  one  must  be  governed 
largely  by  locality.  As  a  rule  tliose  of  the  Jersey  group  will  thrive 
farther  north  than  tliose  of  the  so-called  yam  types.  For  market 
purposes  the  particular  variety  or  strain  grown  in  the  vicinity  sliould 
first  be  selected,  and  afterward  other  varieties  may  be  experimented 
with  in  a  small  way. 

The  following  brief  descriptions  of  a  few  of  the  leading  varieties 
may  be  of  assistance  in  selecting  those  best  adapted  to  various  condi- 
tions of  soil  and  climate: 

Big-Stem  Jersey.— Tliis  variety  {fig.  24,  C)  is  the  most  popular 
among  gfowois  who  are  supplying  the  northern  and  eastern  markets. 
It  is  II  form  of  tlie  Yellow  Jersey,  having  been  selected  for  its  pro- 
ductiveness and  dry,  yellow  flesh.  The  vines  are  slender  and  long; 
the  polatiM's  are  i>f  spindle  shape  and  inclined  to  grow  rather  large; 


eolor  of  potatoes  yellow;  coloi"  of  flesh  light  yellow  or  deep  cream. 
Wliile  this  variety  yields  heavily,  it  is  unfortunately  a  rather  poor 
keeper,  and  its  flesh  is  inclined  to  become  dry  and  "  punky  "  toward 
spring.  It  will  tlirive  well  toward  the  nortli,  but  is  better  adapted 
for  use  as  a  commercial  variety  than  for  home  consumption. 

Tellow  Jersey.^ — Tlie  vines  of  the  Yellow  Jersey  variety  are  long 
and  more  .'^lender  than  those  of  tlie  Big-Stem  Jersey,  and  the  potatoes 
are  of  spindle  shape,  but  much  smaller;  otherwise  the  two  TBrieties 
are  very  similar  in  appearance.  The  flesh  is  dry  and  mealy.  This 
variety  i.s  a  fairly  good  keeper  and  retains  its  quality  well.  It  is 
adapted  for  home  use  and  thrives  under  a  wide  range  of  conditions, 
hilt  <loes  not  yield  heavily  enough  for  commercial  purposes. 


Bed  Jersey. — This  i.s  similar  to  the  Yellow  Jersey  variety,  except 
that  the  roots  are  red  and  it  is  more  pi-oductive  under- most  condi- 
tion,'*.    It  is  suitable  for  home  use, 

Sonthern  Qneen,  or  Hayman.— The  ^ines  of  this  variety  are  strong 
ami  vigorous;  the  potatoes  are  large,  thick,  and  blunt  at  ends  or  of 
short  spindh'  shape:  the  color  is  white  or  light  cream,  while  the  flesli 
is  of  (-ream  «'olor,  becoming  darkened  in  cooking,  moist,  and  very 
sweet.  This  \nriety  is  most  extensively  grown  for  market  purposes 
M'here  a  sweet,  moist- fleslied  potato  is  demanded.  The  Southern 
Queen  yield.s  well,  is  an  excellent  keeper,  and  is  adapted  for  both 
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marketing  and  stock  feeding  and  for  home  use  in  the  South  Atlantic 
and  Gulf  Coast  States,  but  it  does  not  mature  when  grown  ih  the 
extreme  North.     (See  fig.  24,  E.) 

Pumpkin  Yam. — The  vines  are  vigorous,  short,  sometimes  'of  a 
bunch  habit.  The  potatoes  are  of  short  spindle  shape  or  quite  rdund, 
with  a  dull  yellow  color  on  the  outside.  The  flesh  is  orange  or  lK>me- 
times  yellow  and  marbled  with  orange;  it  is  moist  and  has  a  flavor 
verj"  similar  to  that  of  good  squash.  This  variety  yields  well  and  is 
adapted  to  home  use  and  to  stock  feeding  throughout  the  South. 

Georgia,  or  Split-Leaf,  Yam. — ^The  vines  of  this  variety  are  slender 
and  long;  the  potatoes  of  medium  size,  spindle  shape,  yellow;  the 
flesh  a  light  yellow,  marbled  with  salmon.  The  quality  of  this  va- 
riety is  excellent  and  very  sweet,  but  it  is  a  light  yielder.  It  is  a 
splendid  sort  for  home  use  throughout  the  South  Atlantic  and  Gulf 
Coast  States. 

Red  Bermuda. — ^The  Red  Bermuda  vines  are  large  and  vigorous. 
The  potatoes  are  usually  large  and  overgrown  with  heavy  ridges  and 
veins.  The  color  of  the  potatoes  is  rose  red;  flesh,  creamy;  quality 
fair  but  not  so  sweet  as  Southern  Queen.  This  variety  is  a  heavy 
cropper  and  suitable  for  feeding  to  stock.  It  is  one  of  the  few  so- 
called  yams  which  thrive  in  the  northern  portion  of  the  sweet  potato 
area.     (See  fig.  24,  D.) 

Florida. — The  vines  of  the  Florida  variety  are  large  and  vigorous. 
The  potatoes  are  rather  large,  light  salmon  yellow,  smooth  and  regu- 
lar, of  short  spindle  shape,  with  light  yellow  flesh.  This  variety  is 
not  so  sweet  as  the  Georgia  and  is  inclined  to  be  dry  and  mealy.  It 
yields  fairly  well  and  is  adapted  for  home  use. 

Pierson. — The  vines  of  the  Pierson  are  similar  to  those  of  the  Red 
Bemuida  variety.  The  potatoes  are  light  yellow,  of  short  spindle 
shape,  very  rough,  with  cream-colored  flesh.  This  sort  is  extensively 
grown  for  the  earliest  market,  but  it  is  of  only  fair  quality.  It  yields 
well  if  allowed  to  remain  until  late  in  the  season. 

Black  Spanish,  or  *^  Nigger  Choker." — The  Black  Spanish  vines  are 
very  long,  vigorous,  and  dark  purple  in  color.  The  potatoes  are  long, 
cylindrical,  <Tooked,  or  l)ent;  dark  purple  in  color,  with  snowy  white 
tlesh  and  poor  quality.  This  variety  is  grown  mostly  for  stock  feed- 
ing.    (See  fig.  24,  A.) 

Shanghai. — The  vines  of  the  Shanghai  variety  are  large  and  vig- 
orous; the  potatoes  long,  cylindrical;  the  outside  color  almost  white. 
The  flesh  is  creamy  white,  becoming  darker  in  cooking. .  When  baked 
the  flesh  is  somewhat  dry  and  mealy  and  the  flavor  rather  poor.  This 
variety  yields  fairly  well  and  is  adapted  for  use  as  stock  food  in  the 
Gulf  Coast  States.     (See  fig.  24,  B.) 
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COST  OF  FBODTTCTION  AND  BETTTSirS. 

■ 

The  cost  of  growing  an  acre  of  sweet  potatoes  will  vary  with  the 
cropping  plan  and  the  extent  to  which  the  crop  is  grown.  On  an 
average  the  cost  of  growing  an  acre  of  sweet  potatoes  in  the  regular 
commercial  district  is  about  as  foUow^s:  Rental  of  land,  $8;  plowing 
and  fitting,  $5;  fertilizers,  $20;  10,000  plants,  $10;  planting,  $5; 
cultivating,  $5;  digging  and  marketing,  $25;  total,  $78.  An  average 
yield  of  sweet  potatoes  is  at  the  rate  of  one  barrel  to  100  hills  or  100 
barrels  to  an  acre.  The  price  per  barrel  paid  the  grower  is  seldom 
less  than  $1.25,  and  $2.50  or  $3  is  not  uncommon.  During  good 
seasons  the  net  profit  from  one  acre  of  sweet  potatoes  is  about  $75. 
While  occasionally  the  net  returns  are  from  $100  to  $150  an  acre  for 
a  single  season,  there  are  seasons  of  crop  failure  or  overproduction 
when  very  little,  if  any,  profit  is  realized. 

The  sweet-potato  growers  on  the  eastern  shore  of  Virginia  as  a  rule 
plant  about  10  acres  in  sweet  potatoes,  and  this  constitutes  their 
money  croj).  The  remainder  of  the  cleared  portion  of  their  small 
farms  is  devoted  to  corn,  pasture,  and  hay,  all  for  home  use.  Here 
the  sweet-potato  crop  is  grown  almost  entirely  without  the  aid  of 
hired  help,  and  the  cost  of  production  does  not  exceed  $40  an  acre. 
When^  the  crop  is  stored  the  gross  returns  are  greater,  but  the  cost 
of  production  is  increased  proportionately. 

XTSES  OF  SWEET  POTATOES. 

The  uses  of  the  sweet  potato  as  a  table  vegetable  are  too  important 
and  too  well  known  to  require  more  than  brief  mention  in  a  publica- 
tion of  this  character.  In  preparing  them  for  the  table  they  are 
baked,  boiled,  fried,  or  braised,  while  for  pies  they  are  used  in  the 
same  manner  as  pumj)kins. 

A  number  of  attempts  have  been  made  to  build  up  an  industry  for 
the  production  and  sale  of  desiccated  sweet  potatoes  and  sweet-potato 
flour.  There  is  doubtless  a  great  field  for  this  class  of  goods,  espe- 
cially for  export  and  for  ship  suj)plies. 

USES  FOB  STOCK  FOOD. 

The  vines  of  the  sweet  potato  when  properly  cured  make  a  medium 
grade  of  hay  for  feeding  to  cattle  and  sheep.  In  the  green  state  the 
vines  an*  eaten  by  shwp,  cattle,  and  hogs,  but  their  feeding  value  is 
comi)aratively  small.  The  potatoes  are  fairly  well  adapted  to  feed- 
iu<r  to  range  cattle,  sheep,  and  hogs,  although  their  nutritive  value 
is  quite  low  and  they  require  the  addition  of  cotton-seed  meal  or  grain 
to  make  a  balanced  ration.  On  farms  w^here  sweet  potatoes  are 
grown  extensively  the  culls  are  fed  to  hogs,  together  with  a  one-third 
or  one-half  ration  of  corn. 
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By  employing  one  of  the  heavy -yielding  varieties  of  sweet  potatoes, 
such  as  the  Southern  Queen,  or  the  Bermuda  Red,  and  drying  and 
pulverizing  them,  a  splendid  stock  food  may  be  produced,  especially 
when  sufficient  grain  is  added  to  form  a  balanced  ration. 

The  principal  uses  of  sweet  potatoes  are,  however,  for  the  table, 
and  the  demand  for  this  purpose  is  rapidly  increasing. 

From  the  fact  that  by  the  aid  of  commercial  fertilizer  alone  sweet 
potatoes  can  be  grown  on  comparatively  poor  land  and  largely  by 
the  use  of  labor-saving  machinery,  this  crop  may  in  a  great  measure 
solve  the  problem  of  how  to  occupy  the  "  worn-out "  cotton  and 
tobacco  lands  of  the  South,  especially  if  employed  in  a  rotation  in- 
cluding corn,  peanuts,  and  grass.  By  the  perfection  of  some  means 
by  which  sweet  potatoes  could  be  dried  and  converted  into  a  con- 
densed stock  food  on  the  farm,  they  in  conjunction  with  corn,  peanuts, 
and  a  little  hay  would  serve  to  keep  the  stock  on  southern  farms  in 
good  condition  during  the  winter. 

AMien  removed  from  the  ground  the  sweet  potato  contains  about 
71  per  cent  of  water,  1.5  per  cent  of  protein,  25  per  cent  of  nitrogen- 
free  extract,  and  0.35  per  cent  of  fat.  It  will  be  noted  that  both 
the  protein  and  fat  content  of  the  sweet  potato  are  comparatively  low. 
The  analysis  of  peanuts  shows  that  the  protein  and  fat  are  both  quite 
high,  and  by  combining  them  with  sweet  potatoes  at  the  rate  of  one 
bushel  of  peanuts,  ground  in  the  shells,  to  three  bushels  of  sweet 
lx)tatoes  a  splendid  stock  food  is  produced.  Three  bushels  of  sweet 
potatoes  are  nearly  equal  to  one  bushel  of  corn  in  feeding  value,  but 
in  order  to  make  them  satisfactory  as  a  stock  food  it  is  necessary 
to  add  peanuts,  cotton-seed  meal,  or  grain. 

USE  FOB  PRODUCTION  OF  ALCOHOL. 

The  starch  and  sugar  content  of  sweet  potatoes  varies  consider- 
ably in  different  varieties,  but  as  a  rule  they  contain  alxmt  16  per 
cent  of  starch  and  4  per  cent  of  sugar,  making  a  total  of  20  per  cent 
of  alcohol-producing  material.  It  is  possible  that  sweet  potatoes 
will  l)ecome  one  of  the  chief  sources  of  denatured  alcohol  in  the 
Tnited  States,  hut  at  ju'esent  the  methods  of  manufacture  have  not 
been  sufficiently  perfected  to  warrant  their  use  for  this  purpose  on  a 
farm  or  coninumity  basis. 
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Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washingtorij  D.  C,  March  4j  J ^08. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "  Small 
Farms  in  the  Corn  Belt,"  by  J.  A.  Warren,  Scientific  Assistant,  pre- 
pared under  the  direction  of  the  Agriculturist  in  Charge  of  Farm 
Management  Investigations,  and  recommend  that  it  be  published  as 
a  Farmers'  Bulletin. 

In  this  bulletin  an  effort  has  been  made  to  show  some  of  the  serious 
difficulties  that  confront  a  farmer  of  moderate  means,  to  give  some 
of  the  reasons  for  the  alarming  rapidity  with  which  young  men  are 
flocking  to  the  cities,  and  to  show  by  actual  records  how  some  have 
solved  the  problems  which  all  are  facing. 

Each  of  the  farms  here  described  has  been  visited  in  at  least  two 
different  vears  and  all  the  data  have  been  obtained  from  the  ownei's 
and  are  believed  to  be  perfectly  reliable.  A  number  of  such  farms 
representing  several  other  States  which  would  have  served  as  well 
for  illustration  have  been  studied,  but  the  records  were  too  meager 
to  show  what  had  been  done. 

The  conditions  here  considered  are  much  the  same  over  most  of 
the  corn  belt.  The  points  brought  out  in  the  discussion  are  the  results 
of  several  years  of  study  along  these  lines  and  many  years  of 
pv|>o*-*rtn^'^  'i    '•lift*    'effion, 

B.  T.  Galloway, 

Chief  of  Bureau. 
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SMALL  FARMS  IN  THE  CORN  BELT. 


IHTBODXrCTION. 

In  the  great  corn  belt,  or  at  least  that  portion  of  it  comprised  in 
Indiana,  Illinois,  Iowa,  northern  Missouri,  eastern  Kansas,  eastern 
Nebraska,  southeastern  South  Dakota,  and  southern  Minnesota,  the 
majority  of  the  farms  contain  160  to  320  acres.  Farms  of  only  80 
acres  are  comparatively  scarce,  and  not  many  farmers  consider  less 
than  160  acres  suflScient  to  furnish  a  respectable  living.  Yet  no 
careful  observer  can  travel  this  region  without  being  convinced  that 
many  a  man  would  have  a  larger  net  profit  and  an  easier  and  happier 
life  if  he  farmed  lass  extensively  and  more  intensively.  Good  farms 
in  this  section  are  worth  $50  to  $200  an  acre,  or  $8,000  to  $32,000  for 
160  acres.  To  this  must  be  added  $2,000  to  $3,000  for  teams,  stock, 
machinery,  feed,  and  seed,  making  a  total  investment  of  $10,000  to 
$35,000.  How  can  the  young  man  who  has  nothing  to  start  on  secure 
such  a  place  ?  This  is  the  problem  that  now  confronts  the  majority 
of  young  farmers. 

Ten  to  fifteen  years  ago  many  men  with  little  or  nothing  to  pay 
down  bought  farms  and  have  since  paid  for  them,  but  they  bought  at 
a  fraction  of  the  present  prices.  Take  the  moderate  price  of  $75  an 
acre,  or  $12,000  for  160  acres,  and  add  $2,000  for  equipment,  making 
a  total  of  $14,000.  The  interest  on  $14,000  at  5  per  cent,  which  is  the 
lowest  rate  obtainable,  amounts  to  $700  per  annum.  To  expect  to 
clear  this  each  year  after  paying  running  expenses  and  a  living  and 
have  money  left  to  pay  on  the  principal  requires  more  confidence 
than  the  average  man  posse&ses.  Even  if  he  takes  the  risk  and  wins, 
the  chances  are  few  that  he  will  be  able  to  pay  his  debts  and  have  his 
home  clear  by  the  time  he  is  old  enough  to  need  to  be  relieved  from 
hard  labor.  If  he  is  to  remain  on  the  farm,  only  two  propositions 
i^niain  open  to  him.  He  can  rent,  with  small  chance  of  ever  owning, 
a  farm  or  he  can  go  elsewhere  in  search  of  cheaper  land,  neither  of 
which  courses  is  very  inviting.  The  large  amount  of  money  necessary 
for  the  purchase  of  a  farm  and  the  dim  prospect  of  ever  obtaining  it 
discourage  the  farm  boy,  and  as  a  result  he  begins,  although  reluc- 
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tantly  perhaps,  to  look  for  other  employment,  while  the  young  men 
who  are  not  farmers  see  no  opportunities  for  them  in  rural  life. 

Farm  wages  seem  small  when  compared  with  wages  and  salaries 
offered  for  other  work,  but  as  a  matter  of  fact  they  compare  very 
favorably  when  rightly  considered.  The  farm  boy,  or  even  the 
farmer  of  mature  years,  has  little  conception  of  the  cost  of  living  in 
cities.  In  his  experience  most  of  the  living  has  come  from  the  farm 
and  he  has  not  realized  that  it  cost  anything.  Thirty  dollars  a  month 
with  board  and  washing  is  common  wages  for  any  good  hand  in  most 
of  this  region,  and  many  can  command  more.  A  single  man  can  save 
as  much  out  of  $80  on  the  farm  as  out  of  $55  or  $60  in  the  city.  A 
married  man  can  usually  secure  $35  or  $40  a  month,  a  house,  garden, 
milk,  fuel,  a  chance  to  keep  poultry,  and  often  feed  for  a  pig.  This 
is  much  more  to  him  than  $00  a  month  or  $2.50  a  day  in  town. 

The  hours  required  (m  the  farm  are  not  very  much  longer  than  in 
other  occupations.  The  farmer  is  inclined  to  say  he  works  sixteen 
hours  a  day  if  he  rises  at  5  o'clock  and  retires  at  9,  but  in  most  cases, 
after  counting  out  meals  and  rest  periods,  it  is  found  he  has  not 
aetuallv  been  at  work  more  than  eleven  or  twelve  hours.  In  winter 
the  hours  are  nearlv  alwavs  much  shorter,  and  at  all  times  of  the 
year  there  are  stormy  days  when  little  work  is  done.  In  town  a  man 
working  a  team  must  work  ten  hours  and  take  care  of  his  team  and 
go  to  and  from  work  outside  of  that,  so  his  ten  hours  is  of  about  the 
same  length  on  the  average  as  the  farmer's  sixteen.  For  the  man  who 
works  without  a  team  the  hours  are  not  much  shorter  when  the  time 
required  in  getting  ready  and  going  to  work  and  in  getting  home 
again  are  considered,  and  if  he  is  in  one  of  the  larger  cities  10  cents 
a  day  must  be  expended  for  street  car  fare. 

These  unconsidered  points,  it  seems  to  the  writer,  constitute  the 
main  reasons  for  the  increasing  and  deplorable  migration  of  young 
men  from  the  farms  to  the  cities,  about  which  so  much  is  being  said 
and  written. 

Can  not  the  young  man  rent  a  farm  or  work  for  wages  a  few  years 
until  he  gets  several  hundred  dollars  ahead  and  then  buy  a  small 
tract — 20  or  40  a(»res — upon  which  to  make  a  comfortable  home  of  his 
own  and  have  it  free  from  inciunbrance  while  there  are  still  many 
vears  of  active  life  l)efore  him  ? 

In  this  connection  it  may  be  interesting  to  see  what  is  being  done 
on  a  few  small  farms.  It  is  not  presumed  or  even  hoped  that  anyone 
will  copy  exactly  any  of  the  farms  here  discussed,  and  it  is  highly 
probable  that  failure  would  result  if  he  did.  The  personal  factor  is 
very  important  and  no  one  should  attempt  to  follow  another's  plans 
in  every  detail.  Each  man  should  follow  the  line  in  which  he  is  inost 
likely  to  succeed  and  use  all  his  own  originality  as  well  as  adopt  the 
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best  practices  of  others.  Then,  again,  varying  conditions  make  cme 
type  of  farm  most  profitable  in  one  locality  and  another  type  in 
another  locality,  thus  making  a  careful  study  of  markets,  soils,  and 
climate  indispensable.  But  there  are  hundreds  of  ways  in  which 
success  may  be  attained  on  a  small  farm. 

This  bulletin  aims  to  show  how  some  practical  men  have  solved 
the  problem  of  securing  homes  on  high-priced  land,  and  if  it  sug- 
gests a  way  to  others  with  limited  means  its  purpose  will  be  well 
served.  It  is  true  that  two  of  the  men  whose  farms  are  here  de- 
scribed secured  their  land  at  a  low  figure,  but  their  results  show  that 
they  would  have  succeeded  had  they  purchased  high-priced  land. 
No  two  of  these  farms  are  within  100  miles  of  each  other — one  is  near 
a  town  of  2,500  inhabitants,  one  is  7  miles  from  such  a  town,  and 
one  is  10  miles  from  a  town  of  8,000  people. 

The  discussion  of  farms  near  the  larger  cities  has  purposely  been 
avoided,  as  has  that  of  dairy  farms,  because  (1)  cities  as  a  rule  are 
far  apart  and  there  is  room  for  comparatively  few  farmers  near 
them,  (2)  land  is  very  high  in  the  vicinity  of  cities,  and  (3)  there 
is  a  mistaken  idea  that  when  located  near  a  city  the  small  farmer 
must  be  a  market  gardener  or  a  dairyman,  and  there  is  a  common 
prejudice  against  both  of  these  types  of  farming. 

All  of  the  farms  here  described  are  found  in  a  single  State,  but 
the  conditions  in  all  the  States  of  the  corn  belt  are  so  similar  that 
if  the  localities  were  not  mentioned  no  one  could  tell  in  which  State 
they  were  to  be  found.  Every  statement  applies  with  equal  force  to 
nearly  all  the  region  mentioned. 

A  70BTY-ACSE  FABM  IN  SATTNDESS  COXTNTT,  NEBSASKA. 

DESCBIPTION. 

Mr.  C.  E.  Beadle  owns  and  operates  40  acres  of  gently  rolling 
upland  prairie,  much  of  it  nearly  level,  in  Saunders  County,  east- 
central  Nebraska.  The  soil  is  a  deep,  dark  silt  loam  characteristic 
of  that  regi(m.  The  house,  which  is  worth  about  $2,000,  stands  near 
the  highway  and  is  surrounded  by  a  well-kept  lawn  bountifully 
supplied  with  trees  and  ornamental  shrubbery.  The  farm  buildings 
are  not  of  special  interest,  because  they  were  mostly  on  the  farm 
when  the  present  owner  purchased  it  and  are  not  such  as  he  would 
have  built. 

In  figure  1  is  shown  a  diagram  of  this  farm  as  it  appeared  in  1907. 

CBOPPINO  SYSTEM. 

Tlie  cropping  system  followed  is  very  simple,  consisting  of  potatoes 
two  or  three  years  and  mixed  hay  two  or  three  years.  In  1906  there 
were  14  acres  in  potatoes,  7  acres  in  hay,  11  acres  in  pasture,  IJ  acres 
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in  sweet  com  to  supplement  the  pasture  (but  this  was  not  needed)  , 

5i  acres  in  garden,  orchard,  and  grounds,  and  1  acre  in  a  public  road. 

In  1907  there  were  7  acres  of  grass  on  the  land  that  was  in  potatoes 
the  previous  year.    Otherwise  no  changes  were  made.    Hay  enough 

for  home  use  is  produced,  but  all  grain  is  purchased. 
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Fiu.  1. — liiagraoi  of  the  Headle  farm  as  It  appeared  In  1907. 


POTATOES. 

Seed  Tubers. 

Mr.  Beadle  plants  nothing  but  northern  seed  potatoes  and  estdmates 

that  these  yield  50  bushels  to  the  acre  more  than  if  seed  only  one  year 

removed  from  the  North  were  used,  while  a  better  grade  of  potatoes 
is  produced.    Early  Ohio  and  AVhite  Ohio  are  the  varieties  selected, 

the  seed  being  gi*own  at  Fargo,  N.  Dak.    The  tubers  are  cut  by  hand 

to  one  or  two  eyes.    Emphasis  is  placed  upon  the  superi<Hr  vakie  of 

the  first  sprout  from  an  eye,  as  this  sprout  comes  from  the  main  or 
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central  bud  and  is  larger  and  stronger  than  the  sprouts  that  come 
later.  Then,  too,  in  potatoes  that  have  sprouted  the  plant  food  is 
unevenly  distributed  and  many  of  the  pieces  from  the  stem  end  are 
worthless.  For  these  reasons  much  care  is  taken  to  keep  potatoes  so 
they  will  not  sprout  till  planting  time. 

Cultivation  of  Potatoes. 

The  clover  and  timothy  meadow  is  plowed  late  in  the  fall  and  left 
till  spring  without  harrowing.  This  late  plowing  exposes  to  the 
winter  frosts  many  insects  that  might  injure  the  potatoes.  Leaving 
th^  ground  unharrowed  gives  it  a  better  chance  to  catch  snow,  and 
it  also  pulverizes  better  in  the  spring.  The  ground  is  disked  before 
planting.  The  potatoes,  after  being  cut  to  one  or  two  eyes,  are 
planted  with  a  potato  planter,  13  inches  apart  in  the  row  and  in  rows 
38  inches  apart.    This  requires  10  to  12  bushels  per  acre. 

Cultivation  commences  after  the  next  rain.  A  four-shoveled  culti- 
vator is  used,  running  very  deep.  Before  the  potatoes  are  up  the 
ground  is  well  harrowed,  and  as  soon  as  they  are  up  the  cultivator  is 
again  used.  The  shovels  are  set  to  throw  the  dirt  in  and  run  deep, 
thus  burying  all  the  little  plants.  When  the  potatoes  come  through 
again  the  spring-toothed  weeder  is^  used  both  ways,  leveling  the 
gi'ound  nicely.  The  soil  now  has  been  stirred  nearly  as  deep  as 
plowed,  is  well  pulverized,  and  is  in  excellent  shape  for  root  growth, 
to  absorb  water,  and  to  withstand  drought.  It  is  perfectly  free  from 
weeds,  for  none  can  endure  such  treatment.  From  this  time  on  the 
cultivator  and  the  weeder  are  used  alternatelv,  the  cultivator  in  these 
later  cultivations  having  six  2i-inch  shovels  and  running  shallow  so 
as  not  to  disturb  roots.  The  weeder  is  used  until  the  plants  are  10  or 
12  inches  high.  The  weeder  is  usually  run  crosswise  and  then  length- 
wise of  the  rows  soon  after  each  cultivation  with  the  cultivator. 

Potato  Beetles. 

As  soon  as  any  striped  beetles,  commonly  called  Colorado  potato 
bugs,  appear,  boys  are  hired  to  gather  them  by  the  hundred.  The 
price  varies  with  the  plentifulness  of  the  insects,  but  is  always  high 
enough  for  the  boys  to  make  good  wages,  which  are  usually  about 
5  cents  a  hundred  "  bugs."  The  owner  does  not  pretend  to  count  the 
insects,  but  measures  them  in  a  can  cover  that  holds  200.  This  is 
the  cheapest  and  most  effective  way  he  has  found  for  keeping  the 
beetles  in  check.  As  this  work  is  commenced  early,  very  few  young 
beetles  are  hatched.  In  1905,  30,000  "  bugs  "  were  gathered  from  14 
acres  at  a  cost  of  $15.  In  1906,  35,000  were  gathered  from  the  same 
field.  Sprays  have  never  been  used,  but  would  doubtless  prove  profit- 
able, as  some  damage  is  done  by  fungous  diseases. 
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Digging  Potatoes. 

The  digging  gang  consists  of  1  man  and  4  horses  with  the  digger, 
2  teams  and  wagons,  4  men  to  pick  up,  and  2  men  to  sort  and  store 
in  the  onve.  This  force  puts  in  000  bushels  a  day  at  a  cost  of  2J  cents 
a  bushel,  not  counting  the  men  and  teams  on  the  digger. 

Yield  of  Potatoes. 

Two  hundred  bushels  of  potatoes  to  the  acre  are  considered  a  good 
cix)p,  but  360  busliels  have  been  produced.  The  yields  are  practically 
double  the  average  of  this  part  of  the  State.  The  increase  is  due  to 
the  high  quality  of  seed,  the  thorough  cultivation  practiced,  and*  the 
rotation  and  manure  used. 

Cost  of  Producing  Potatoes. 

The  estimated  cost  of  producing  an  acre  of  potatoes  and  putting 
them  in  the  cave  is — 

Plowing  and  harrowing $1.50 

Dislting .40 

Seed,  12  busliels  at  55  cents 6.60 

Cutting  and  jHanting 1.50 

rultivnting    4.00 

"  Bugging  " 1. 26 

Gathering   20()   hushelH 6.50 

Total 21.75 

At  these  figures  1  bushel  when  stored  in  the  cave  has  cost  10.88 
cent^,  without  counting  rent  of  land  or  use  of  machinery. 

GBASS. 

Nine  pounds  of  timothy,  12  pounds  of  red  clover,  and  2  to  3  pounds 
of  alsike  clover  are  sown  to  the  acre,  without  any  other  crop,  on 
ground  that  has  grow^n  potatoes  two  or  three  years.  This  is  very 
different  from  the  common  practice,  which  is  to  sow  8  to  10  pounds  of 
timothy  and  5  to  7  pounds  of  clover  to  the  acre  with  a  full  crop  of 
wheat  or  oats.  It  will  be  seen  that  Mr,  Beadle  sows  the  usual  quan- 
tity of  timothy  and  more  than  double  that  of  clover.  He  considers 
heavy  seeding  and  the  full  use  of  the  land  both  essential  to  good 
grass  crops.  The  weeds  are  clipped  once  or  twice,  if  necessary,  but  a 
hay  crop  is  secured  in  the  fall. 

A  hay  crop  the  first  year  is  almost  an  unheard-of  thing  in  this 
region.  This  man  is  able  to  produce  it  because  pf  the  good  condi- 
tion of  his  land  and  the  fact  that  the  grass  has  the  full  use  of  the  soiL 
A  large  proportion  of  the  grass  sown  with  grain  fails  to  make  a 
stand,  but  a  failure  has  never  occurred  on  this  farm.  The  second 
year  two  crops  of  hay  are  cut,  and  then  there  is  usually  a  good  after^ 
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math  to  plow  under  or,  if  the  grass  is  to  stand  another  year,  to  leave 
for  winter  cover.  No  stock  is  ever  allowed  on  the  meadow.  This  is 
another  important  point.  As  a  result  of  these  practices  the  yields 
secured  are  more  than  twice  those  common  in  the  neighborhood.  In 
190C,  52  loads,  conservatively  estimated  at  1,500  pounds  each,  were 
produced  on  7  acres,  making  a  yield  of  over  5^  tons  an  acre  for  the 
season.    The  first  crop  in  1907  was  22  tons  from  the  same  field. 

Hay  is  raked  quite  green  and  cured  in  the  windrow  and  cock.  As 
soon  as  sufficiently  dry  it  is  hauled  to  the  barn.  No  salt  or  lime  is 
ever  used  on  the  hay.  A  side-delivery  rake,  has  recently  been  pur- 
chased with  the  intention  of  using  a  loader  on  the  windrows  so  as  to 
save  cocking  and  pitching. 

PASTURE. 

The  pasture  is  permanent  and  consists  of  11  acres  of  Kentucky  blue- 
grass,  timothy,  and  white  clover.  Throughout  the  season  of  1906  it 
furnished  plenty  of  feed  for  5  cows  and  5  calves,  3  yearling  heifers, 
1  horse,  and  the  team  when  not  in  use.  In  July,  1907,  there  were  6 
cows,  2  yearling  heifers,  2  horses,  1  colt,  and  the  team  when  not  in 
use  on  this  pasture,  and  still  several  tons  of  hay  might  well  have  been 
cut.  In  this  locality  tame  pastures  usually  require  1^  to  2  acres  for 
each  head  of  stock,  but  it  will  be  seen  that  this  pasture  is  supporting 
about  a  head  per  acre  besides  the  calves  and  colt,  and  there  is  feed 
to  spare.  The  difference  is  due  entirely  to  difference  in  cai'e.  Here 
manure  is  frequently  applied,  and  weeds,  such  as  thistles,  dock,  and 
ironweed,  are  either  cut  off  or  dug  out.  In  this  way  a  dense,  luxuri- 
ant growth  of  grass  is  secured. 

FRUIT. 

While  fruit  growing  is  of  minor  interest  on  this  farm,  it  adds 
considerably  to  the  net  income.  Especially  is  this  true  of  the  half 
acre  of  strawberries,  which  returned  $260  in  1907,  and  the  quarter 
acre  of  blackberries,  from  which  375  quarts  had  been  sold  up  to  August 
7,  with  one-third  of  the  crop  still  on  the  bushes.  Vegetables  are  rarely 
sold.  These  products  are  nearly  all  retailed  at  a  good  price,  and 
special  effort  is  made  to  deliver  them  in  first-class  condition. 

MANURE. . 

Both  meadow  and  pasture  receive  a  heavy  dressing  of  manure 
in  the  winter.  No  manure  is  used  directly  on  the  potatoes  and  no 
commercial  fertilizer  has  ever  been  used.  What  is  made  in  the  sum- 
mer is  hauled  directly  to  the  pasture.  During  the  winter  the  cattle 
yard,  as  well  as  the  bam,  is  kept  well  bedded  with  wheat  straw,  so 
that  as  much  manure  as  possible  will  be  made.  The  straw  is  secured 
from  the  neighbors  for  almost  nothing.  What  manure  is  needed  is 
hauled  from  a  near-by  town,  where  it  is  to  be  had  free  of  charge. 
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An  old  team  and  1  young  mare«  1  two-year-old  colt,  and  1  spring 
colt  art*  now  on  the  farm.  The  mare  is  a  high-grade  Perclieron  and 
the  colts  are  always  from  the  best  available  sire  of  that  breed.  They 
aiv  fed  but  little  grain  dnring  the  winter  and  none  in  the  summer. 
The  work  horses  are  never  grained  heavily  and  are  pastured  when 
not  in  use  in  the  summer. 

CATTLE. 

All  the  cattle,  except.  1  milk  cow  which  is  kept  for  family  use,  are 
registered  Shorthorns  of  good  quality.  The  calves,  of  course,  are  al- 
lowed to  run  with  the  cows.  A  little  corn  is  fed  during  the  winter, 
but  none  in  the  summer.  The  cattle  business  is  not  yet  well  estab- 
lished, and  unfortunately  the  young  stock  has  not  thus  far  sold  at  as 
good  prices  as  the  owner  could  justly  expect.  The  herd  now  contains 
T)  rows,  2  yearling  heifers,  and  1  bull,  and  6  calves  are  expected  tiiis 
season. 

POULTBY. 

About  50  Barred  Plymouth  Rock  hens  are  kept  primarily  for  fam- 
ily use,  but  most  of  the  cockerels  are  easily  sold  at  $1.50  each  for 
bi-eeding  ])urposes;  also  a  few  eggs  for  setting.  The  flodc  is  kept 
confined  during  the  summer. 

EaXJIPMENT  OF  FABM  IN  1907. 


•Stook, 


2  horses 

1  horee 

1  colt  (2  vcars ) . . 

1  colt  ..1 

3  cows 

3  heifers,  2  years 

2  heifers,  1  year 

1  >;uH  calf 

50  hens 


Total 


Valu« 


$200.00 

200.00 

125.  00 

50.00 

:ioo.oo 

225.00 
80.00 
50.00 
50.00 


Machinery 


1,280.00 


1  potato  planter 

1  potato  digger 

1  walking  weeder,  12-foot 

1  plow,  14-iuch . 

1  narrow,  2-8ection 

1  wagon,     secondhand     17 

years  ago 

1     delivery    wagon,    moflt^y 

homemade ...../. 

1  road  wagon ...--.—-, 

1  mower,  6-foot 

1    dump    havrake,    lO-fbot, 

secondhand 

1  side  hay  rake,  secondhand.. 

1  manure  spreader 

1  walking  hster,  seoondhand 

1  plow,  1 -shovel 

2  small  platform  ecalee 

1  (cultivator,  14-toolli,  1-horae. 
1  cultivator,  4-flhovel,  with  6- 

shovel  spring  shank  attach- 
ment.........  


Cost. 


Total 


152.00 
67.00 
15.00 
14.00 
10.00 

35. 00 

«».00 

a4a00 

46.00 

7.00 

28.00 

110.00 

•3.00 

1.50 
10. «) 

a.fio 


17.00 


4M.40 
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BALES,  EXPENSES,  AND  IHST  INOOKE  OF  FAKM  IN  1006. 

Sales. 


3}  tons  hay 

Potatoes,  2,000  bushels,  at  60 

cents 

4  cows 

Icalf 

4}  bulls" 

Icolt 

Poultry 

Eggs 

Strawberries 


Total 


Value. 


$25.00 

1,200.00 

185.00 

15.00 

257.50 

70.00 

ft  100. 00 

ft30.00 

60.00 


1,942.50 


Expenses. 


1  cow 

257  bushels  com 

16  bushels  wheat  for  poultry. 

Oil,  meal,  and  bran , 

Labor 

Seed  potatoes 

Pasture 

Miscellaneous , 

Taxes 


Total 


Cost. 


$50.00 

94.45 

8.60 

10.00 

68.00 

ft90.00 

ft  15. 00 

ft  75. 00 

ft25.00 


436.05 


a  This  item  includes  a  half  interest  in  1  bull. 


fr  Estimates. 


Summary: 

Value  of  farm,  40  acres  at  $200 $8,000.00 

Valueof  live  stock 1,280.00 

Value  of  machinery  and  implements 484.00 

Total 9,764.00 


Sales 1,942.50 

Expenses 436. 05 

Net  income  of  farm 1, 606. 46 

RETURNS  ON  INVESTMENT. 

It  will  be  seen  that  the  net  income  derived  is  15.4  per  cent  on  $9,764, 
the  total  value  of  the  farm,  stock,  and  equipment.  While  more  cattle 
were  disposed  of  in  1906  than  can  be  sold  every  year  they  did  not 
bring  more  money  than  it  is  hoped  the  smaller  number  will  bring 
when  the  herd  is  better  established.  In  1907  much  more  was  realized 
from  small  fruit,  but  the  acreage  of  potatoes  was  reduced  one-half. 

The  sales  usually  amount  to  about  $1,500  per  annum,  which,  after 
paying  expenses,  leaves  about  $1,100  (or  llj  per  cent  on  the  capital 
invested)  and  the  produce  used,  which  represents  the  income  of  the 
family  or  the  amount  available  for  living  expenses  and  profits.  That 
the  family  has  been  able  to  live  on  less  than  this  is  shown  by  the  fact 
that  the  farm  has  been  paid  for  practically  in  eleven  years,  improve- 
ments costing  about  $1,000  have  been  added,  and  the  value  of  the 
live  stock  has  been  considerably  increased.  The  place  was  purchased 
at  $92.50  an  acre,  and  is  now  worth  about  $200  an  acre. 

Considering  the  farm  at  its  present  value,  the  average  net  profit 
has  been  approximately  $800  per  annum.  Without  considering  the 
rise  in  value  of  the  land,  but  counting  only  the  purchase  price  of  the 
farm,  the  cost  of  improvements  made,  and  the  increased  value  of  the 
stock,  the  net  profits  actually  resulting  from  what  has  been  produced 
have  l)een  not  far  from  $500  per  annum. 
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In  comparing  these  results  with  those  obtained  in  other  lines  of 
business  or  by  men  working  for  salaries,  it  must  be  remembered  that 
all  living  exi^enses  of  the  family  were  paid  out  of  the  receipts  from 
the  farm  and  that  these  profits  still  remained.  The  home  alone  is 
worth  a  large  proportion  of  the  value  of  the  entire  farm,  yet  this  has 
been  included  in  the  investment  upon  which  the  percentage  of  profit 
has  been  figured. 

All  of  the  produce,  poultry,  eggs,  butter,  milk,  and  some  fuel  have 
also  been  .supplied  by  the  farm.  These  are  items  which  no  one  would 
think  of  including  in  the  business  expenses  of  any  other  line  of  work. 
To  rent  as  good  a  house  and  live  as  well  as  this  family  does  would 
require  $1,500  a  year  in  almost  any  city.  And  to  do  this  and  save  as 
much  as  this  farmer  has  netted  would  require  a  salary  of  about  $2,300. 
The  owner  of  this  farm  had  previously  operated  160  acres  for  a 
number  of  years,  but  has  done  so  much  better  on  40  acres  that  he  has 
no  desire  for  a  larger  area.  He  alone  does  practically  all  the  wo\'k  of 
the  farm,  none  of  the  other  three  members  of  the  family  assisting  in 
the  outdoor  work. 

SUGGESTIONS  AS  TO  HCPBOVEB  METHODS. 

Under  the  present  practice  one  mare  does  nothing  but  raise  a  oolt, 
while  the  old  team  is  probably  not  in  use  more  than  half  the  time. 
The  work  could  easilv  be  done  bv  a  t-eam  of  brood  mares.  Two  colts 
a  year  could  be  raised  instead  of  one,  and  the  expense  of  keeping  an 
extra  horse  would  be  avoided. 

The  cropping  system  now  in  use  is  very  irregular.  Two  years  there 
are  7  acres  of  potatoes  and  the  third  year  14  acres.  Three  consecutiTe 
crops  of  potatoes  on  the  same  land  are  not  advisable  on  aooount  of 
danger  from  disease,  but  even  if  grown  for  three  years  the  system 
would  still  he  just  a«  irregular.  One  year  there  would  be  7  acres  of 
old  grass  and  two  yeai's  there  would  be  7  acres  of  old  grass  and  7 
acres  of  new  seeding.  This  makes  the  hay  supply  irregular.  The  hay 
ration,  too,  can  be  much  improved  by  the  introduction  of  alfalfa.  To 
(;ori*ect  these  diflSculties  the  following  changes  are  suggested :  Lay  oat 
the  fields  as  shown  in  figure  2.  This  will  not  require  any  cbangc  in 
fences,  as  no  fences  are  needed  between  fields.  It  will  eliminate  flie 
sweet  com  fodder,  but  will  supply  alfalfa,  which  is  more  productive 
and  a  more  valuable  feed.  A  large  proportion  of  the  alfalfa  will  be 
near  to  the  pasture  and  can  conveniently  be  cut  and  thrown  over  to 
the  stock  if  necessary.  There  will  be  B^  acres  of  alfalfa,  4f  meres  of 
old  gi^ass,  4|  acres  of  new  grass,  and  9|  acres  of  potatoes  each  year, 
with  a  regular  rotation  of  two  years  in  grass  and  two  years  in  pota- 
toes. Assuming  yields  of  200  bushels  of  potatoes,  6  tons  of  alfalfa, 
4  tons  of  old  gi*ass,  and  1}  tons  of  new  grass  to  tiie  acre,  the  proposed 
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plan  gives  1,900  bushels  of  potatoes,  25  tons  of  timothy  and  clover 
hay,  and  19^  tons  of  alfalfa,  while  the  present  plan  gives  an  average 
of  1,833  bushels  of  potatoes,  34  tons  of  hay,  and  6  tons  of  fodder. 

By  the  change  67  bushels  of  potatoes  and  4J  tons  of  feed  are  gained, 
a  much  better  quality  of  feed  is  obtained,  and  a  regular  rotation, 
giving  the  same  acreage  in  each  crop  each  year,  is  adopted.  The 
feed  supply  will  therefore  be  more  regular,  as  there  will  not  be  so 
much  danger  of  a  shortage  or  surplus  of  hay. 
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Fig.  1*. — Diagrum  uf  the  Beadle  farm  showing  suggested  improTements  in  arrangement. 

Assuming  the  above  yields,  2  horses,  2  two-year  old  colts,  2  yearling 
colts,  2  spring  colts,  5  cows,  1  bull,  2  yearling  heifers,  and  4  calves 
can  be  kept,  and  about  the  same  quantity  of  corn  as  now  used  will  be 
needed.  The  pasture  will  usually  summer  this  number  of  stock  or 
at  least  has  furnished  feed  enough  for  the  last  two  years.  In  case 
of  a  scarcity  of  grass,  stock  could  be  pastured  out  at  reasonable  prices, 
or  the  pasture  could  be  supplemented  with  alfalfa,  and  a  little  hay 
purchased  in  winter,  if  necessary.     Some  patches  in  the  garden  that 
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will  be  vacant  by  the  middle  of  the  summer  can  be  utilized  for  catch 
crops  of  feed. 

The  introduction  of  alfalfa  will  (Considerably  improve  the  feed 
ration  for  both  cattle  and  horses,  as  will  be  seen  by  examining  the 
appended  table,  which  shows  the  food  i-equirements  of  cattle  of  dif- 
ferent ages  according  to  the  Wolff-I^hmann  feeding  standards,  ap- 
proximately the  ration  now  used,  and  the  proposed  ration.  The  hay 
is  assumed  to  be  an  even  mixtui'e  of  timothy  and  clover.  If  it  should 
be  three-fourths  clover  and  (me-fourth  timothy,  the  protein  content 
would  be  in(»reased  by  one-fifth  and  the  carbohydrates  decreased  by 
one-twentieth. 


Table  I. — DaVp  food  requirements  of  cattle  of  different  agea^  the  quantity  now 

used  on  the  Beadle  fann,  an4  the  ration  proposed. 


Teetl. 

Dry 
matter. 

Protein. 

Carbohy- 
drates. 

Fats. 

CALVES   (600  POrNDS   WEIGHT). 

Quantity  ref|uIr<Ml-._ . j 

Pounda. 
15.00 

Pounds, 
l.fiO 

Pounds. 
7.9 

Pounds. 
0.4 

Present  ration:                                                                              ' 

Hay  (one-half  dovcr,  one-half  timothy) 14  i>ounds-. 

Corn _ _ 4  pounds..; 

12.11 
3.:i0 

0.67 

5.60 
2.07 

0.23 
.17 

ld.61 

.06 

8.17 

.39 

Propos(Nl  ration: 

Hay  (one-half  clover,  one-half  timothy)—   .5  pounds..' 

Alfalfa 8    pounds.. 

Com — 4}  pounds..- 

4.29 
7.30 
3.50 

0.24 
.88 
.85 

1.96 
3.16 
3.00 

0.06 
.10 
.30 

1 

15.00 

1.47 

8.14 

.36 

YEARLINGS  (900  POUNDS  WEIGHT).                            \ 

Quantity  reqnirwl _ 

21.00 

1.00 

10.60 

0.S6 

Present  ration: 

Hay  (ontrliulf  clover,  one-half  timothy) 21  pounds.. 

(\»rn _ 3  pounds.. 

18.00 
2.60 

1.10 
.30 

8.71 
2.00 

0.33 
.12 

2]  .BO 

1.80 

10.71 

.45 

Proposed  ration: 

Hay  (one-half  clover,  one-half  timothy) 10  pounds.. 

Alfalfn - __10pounds-_ 

C?orn 4  pounds— 

8.58 
0.16 
8.50 

21.24 

0.48 

1.10 

.81 

1.80 

3.06 
8.96 
2.07 

lO.SO 

0.16 
.12 
.15 

.48 

rows   (1.200  POI-NI>S    WEIGHT).                                   | 

Same  basis  as  eattle  eighteen  to  tweuty-fuur  monthH.        j 
Quantity  rcqulre<l _ — 1 

28.80 

2.16 

14.40 

0.48 

ProiK>8ed  ration: 

Hay  (one-half  clover,  one-half  timothy) 20  poundiL.' 

Alfalfa...  11  pounds,... 

Corn — - 3  pounds-. 

17.1U 

10.00 

2.00 

a.98 

1.21 
.20 

■    7.9t 
4.86 

0.31 

.13 

.n 

i 

29.70 

8.87 

u.tr 

.57 

To  feed  the  bull  all  the  vear  and  the  other  cattle  six  months  these 
rations  will  require  32,400  pounds  of  mixed  hay  and  23,100  pounds 
of  alfalfa.  This  will  leave  17,600  pounds  of  mixed  hay  and  15,800 
pounds  of  alfalfa   for  the  horses,  which  will  feed  the  teaip  nine 
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months  and  the  colts  six  months.  If  the  cattle  were  grade  stock  it 
would  probably  be  more  profitable  to  feed  no  grain  except,  perhaps, 
to  the  calves,  and  even  in  this  herd  it  may  be  found  economical  to 
feed  less  grain.  When  stock  is  to  be  prepared  for  show  these  rations 
would  be  inadequate. 

A  FOBTT-AGBE  FABM  IN  ADAMS  GOTJlfrTT,  NEBBASKA. 

INTBODUCTION. 

In  December,  1895,  Mr.  H.  F.  Warren  purchased  40  acres  of  unim- 
proved rough  land  10  miles  from  Hastings,  south-central  Nebraska. 
The  price  was  $400  and  a  mortgage  was  given  for  the  whole  amount. 
He  secured  also  a  lease  on  40  acres  of  tillable  land  for  two  years,  giv- 
ing one-third  of  the  crop,  and  a  lease  on  a  house  and  outbuildings 
for  two  yeai*s.     January  1,  1896,  his  business  statement  showed: 

Resources $042.  86 

Inabilities 048.80 

Present    wortli 294.05 

The  lease  on  the  buildings  was  valued  at  $100.  The  inventory  was 
detailed  and  included  everything  in  doors  and  out. 

THE  LAND. 

The  land  purchased  is  cut  by  several  deep  draws  and  is  one  of  the 
roughest  pieces  in  the  county.  Most  of  it  w^as  in  native  grass,  one- 
third  is  untillable,  and  the  remainder  is  cut  up  into  small  patches  by 
several  deep  ravines.  Two  acres  were  in  public  roads.  There  w^as 
no  timber.  The  soil  is  of  loessial  origin  and  is  mostly  the  dark  silt 
loam  so  common  in  the  Missouri  basin.  On  many  of  the  hillsides  the 
dark  soil  has  been  washed  off  and  the  buff  subsoil  lies  bare.  Near 
the  largest  draws  are  some  patches  of  fine  sandy  loam. 

THE  OWNER  AND  HIS  PROSPECTS. 

No  one  but  the  owner  believed  it  possible  to  make  even  the  most 
meager  living  upon  such  a  farm — 38  acres  of  rough  pasture  10  miles 
from  town,  no  buildings,  no  money,  four  mouths  to  feed,  two  hands  to 
earn.  The  neighbors  thought  him  foolish  to  try.  It  was  certainly  a 
hard-looking  proposition,  but  the  personal  factors  at  least  were  in 
his  favor.  He  was  young  and  strong  and  possessed  energy  and  deter- 
mination. Both  he  and  his  wife  knew  how  to  make  the  most  of  every- 
thing, lie  was  an  experienced  farmer  and  also  knew  something  of 
garden  and  nursery  work.  He  was  handy  with  tools  and  could  do 
practically  all  of  his  own  smith,  carpentry,  and  mason  work.  The 
figures  on  page  20,  taken  from  the  annual  balance  sheets,  show  what 
success  has  been  attained, 
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MANAGEMENT. 

The  rented  land  was  planted  to  com,  and  as  there  was  very  litde 
stock  most  of  the  crop  had  to  be  sold,  but  the  price  (8  to  15  cents  a 
bushel)  was  too  low  to  pay  the  cost  of  production.  From  1898  to  1906, 
inclusive,  no  land  was  rented.  Work  was  at  once  commenced  on  the 
home  place.  The  tillable  land  was  subdued.  Orchards  were  set  and 
the  bottoms  of  the  draws,  which  were  too  frequently  overflowed  to 
produce  crops,  were  set  with  forest  trees. 

POTATOES. 

Several  patches  were  recognized  as  good  potato  soil  and  in  1898 
potatoes  became  the  main  crop  and  continued  so  for  at  least  five 
years.  One  year  the  cash  sales  of  potatoes  amounted  to  $450.  Early 
marketing  was  resorted  to  as  much  as  possible,  and  potatoes  were 
frequently  hauled  14  miles  and  seldom  less  than  10.  Sale  was  often 
slow  and  continued  till  spring.  Catch  crops  of  sorghum,  millet,  or 
turnips  frequently  followed  early  potatoes.  There  was  so  little  till- 
able land  outside  the  orchards  that  rotation  was  not  undertaken,  and 
the  continued  growth  of  potatoes  so  filled  the  ground  with  disease 
that  the  crop  had  to  be  abandoned. 

MISCELLANEOUS  CBOPS. 

Not  much  truck  has  been  grown  because  it  is  too  far  to  market. 
Different  years  various  small  crops  that  were  not  regularly  produced 
have  been  planted  successfully.  One  year  several  acres  of  sorghum 
made  a  profitable  crop  of  both  seed  and  sirup.  White  beans  were 
once  an  important  item  of  income.  Another  year  a  catch  crop  of 
turnips  after  potatoes  proved  very  profitable  and  the  next  season 
considerable  turnip  seed  was  sold. 

ORCHARDS. 

The  orchards,  of  which  there  were  12  or  15  acres  of  apples,  peaches, 
r»>>orr^'>s,  arrl  r^^nms.  were  ruined  by  severe  storms  and  became  a  total 
Uoc^  t      --^s  )iftve  been  grubbed  out  or  cut  down.    The 

•"'»  ■'    •-'    >^ -'      If-  '  ^h'^m  constituted  a  heavy  loss  to  the 

►    ,^y,v^a  a  gicat  success  and  for  several  years 

■  I  ■^'^^'^e  of  fuel.    Unfortunately,  most  lof  the 

-pie  and  ash,  which,  though  valuable  for 

xKjt  y.'-^^.    Later  catalpas  were  set  and  promise 

.la  poc  ,   lOArled  and  some  to  selL 
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It  should  be  emphasized  that  all  these  forest  trees  producing  vain- 
able  timber  are  on  land  that  would  otherwise  have  been  entirely  waste. 
Many  a  farm  in  this  region  has  enough  such  waste  land  to  produce  all 
the  fuel  and  posts  that  can  be  used.  If  the  proper  varieties  are  set 
no  better  posts  or  wood  can  be  had  at  any  price.  The  importance  of 
this  will  be  seen  when  it  is  remembered  that  common  small  posts  are 
worth  16  to  25  cents  each  and  soft  (bituminous)  coal  about  $8  a  ton. 

STOCK. 

In  1896  a  herd  of  pure-bred  hogs  was  started,  but  after  several 
years  was  given  up  as  a  failure  and  for  some  time  no  hogs  were  kept. 
But  since  potatoes  were  abandoned  most  of  the  available  land  has 
been  seeded  to  timothy,  bluegrass,  and  alfalfa  for  hog  pasture,  and 
liogs  for  market  have  l>een  the  chief  product  of  the  farm  in  recent 
years.  About  170  pigs  were  raised  last  year.  All  the  grain  is  pur- 
f^hased.  The  pigs  are  farrowed  in  a  large  pig  house,  and  as  soon  as 
conditions  permit  all  sows  and  pigs  are  turned  out  together  in  the 
]>astures.  While  the  hogs  are  on  pasture  only  a  light  feed  of  grain  is 
given. 

(\)ncerning  the  character  of  the  pasture  it  may  he  stated  that  part 
of  it  is  rough  land  not  suited  to  the  plow  and  is  in  native  prairie 
grass.  A  small  portion  of  the  pasture  land  is  in  bluegrass,  another 
small  portion  in  timothy,  while  several  acres  are  in  alfalfa.  Some- 
times the  orchard  is  utilized  as  pasture  for  hogs.  During  the  winter 
alfalfa  hay  and  corn  are  fed. 

The  best  old  sows  are  kept  over  to  bring  fall  pigs.  The  pigs  are 
marketed  at  from  1)  to  12  months  of  age.  Mr.  Warren  is  gradually 
bringing  all  available  land  on  his  farm  into  pasture  and  forage  crops 
for  hogs. 

Two  horses  and  1  to  3  cows  have  always  been  kept.  A  good  flock 
of  hens — sometimes  over  200 — has  added  considerably  to  the  income, 
as  well  as  supplying  the  table  with  poultry  and  eggs. 

LABOR. 

Only  a  few  days'  work  has  ever  been  hired.  Work  is  exchanged 
with  the  neighlx)rs  and  sometimes  grain  has  been  taken  in  payment 
for  work.  Nearly  every  year  a  little  money  has  been  received  for 
labor.    This  year  (1907)  the  children  are  helping  a  good  deaL 


During  the  six  years,  1896  to  1901,  inclusive,  the  average  annual 
cash  expense  for  living,  including  clothings  furniture,  fuel,  groceries, 
doctor's  bills,  and  every  expense  connected  with  the  household,  was 
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only  $66.44.  Everything  else  used  was  either  produced  on  the  farm 
or  secured  in  exchange  for  produce.  At  the  beginning  of  this  period 
there  were  four  i>ersons  in  the  family  md  at  the  end  seven. 

For  the  eight  years  ending  in  1903  the  average  annual  farm  expense, 
exclusive  of  |>ermanent  improvements,  stock,  and  feed,  but  including 
machinery,  repairs,  and  incidentals,  was  $35.23. 

These  items  show  how  nearly  a  family  may  live  upon  the  produce 
of  the  farm  and  how  low  an  ingenious  man  may  keep  the  incidental 
expenses  of  the  fann. 

RESULTS   ACCOMPLISHED. 

From  1896  to  1903  a  business  statement  was  made  out  each  year,  and 
the  following  table  shows  the  financial  condition  on  January  1  of  each 
year : 

Table  II. — Business  statements  for  the  Warren  farm  from  1896  to  190S, 

itichtsirt'. 


Year. 

Real  es- 
tate. 

$400.00 

1890 

1897-- 

400.00 

1898— 

(VOO.OO 

1899— 

TOO.OO 

1900— 

1,000.00 

1901— 

1,000.00 

1902—. 

1,200.00 

1908—. 

1,850.00 

Lease. 


$100.00 
TjO.OO 


Cash. 


Ma- 
chin- 
ery. 


Live    j 
stock. ! 


.1 


I 


$02.83 

0.90 

60.48 

1.67 

.02 

.00 

.00 

G.6S 


$113.00 
70.00 
82.00 
57.00 
89.00 
79.00 
105.00 
95.00 


I 


1 
i 

pUes. 

$06.00 

$81.00 

165.00 

82.25 

402.00 

2.95 

235.00 

63.00 

220.00 

179.00 

205.00 

138.00 

115.00 

145.00 

147.00 

156.00 

$110.00 
110.00 
76.00 
75.00 
76.00 
75.00 
80.00 
80.00 


Total 

Total 

Pns- 

re- 

Um- 

ent 

sources. 

bfifties. 

wortli. 

$042.85 

$648.06 

$204.80 

840.15 

677.00 

27S.16 

1.478.48 

618.78 

8S0.?O 

1,181.67 

666.70 

695.97 

l,568.Qe 

460.00 

l.lli.U 

1,497.00 

•10.00  1.487.00  { 

1,645.00 

•10.00 

1,06.00 

1.884.68 

! 

•10.00 

1,824.68 

Net 

ga«n  or 

low. 


-$n.66 
-HB7.&5 
Bt.TS 
+088.15 
+874.88 
+148.08 
+189.68 


'  Taxes,  estimuted. 


In  the  autumn  of  1906  land  was  rented  and  teams  and  machinery 
purchased  to  operate  it,  because  two  of  the  boys  are  now  large  enough 
to  help.  Had  it  not  been  for  this  expansion,  the  hogs  sold  near 
the  close  of  190G  would  have  paid  all  debts  and  the  running  expenses 
through  the  next  summer.    There  were  also  on  hand — 


Cash $65.00 

2  liorses 150.00 

3  cows 90.00 

11   hogs 200.00 

78  fall  pigs 273.00 

Poultry 12.00 


Household  goods •|80.00 

Machinery  and  tools dOiOO 

Feed  and  supplies d02.00 

Farm *8t000.00 


Total 4, 212. 00 


<'  Possibly  this  is  as  much  as  these  goods  would  have  brought  on  the  market 
This  includes  a  collection  of  mounted  animals  and  birds  which  it  ia  not  probable 
that  any  taxidermist  would  sell  for  less  than  |200,  and  it  is  worth  much  more 
than  it  was  in  ISSHi  when  the  owner  invoiced  it  at  $40.  The  writer  would  esti- 
mate the  household  goods  exclusive  of  the  specimms  at  $150. 

^The  farm  was  not  for  sale  and  could  not  have  been  pnrctaaaed  at  ttis 
price. 
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The  buildings  and  fences  cost  probably  $1,400  for  material  alone. 
The  increase  of  $2,600  in  the  value  of  tlie  farm  since  it  was  purchased 
would  probably  not  pay  the  cost  of  the  improvements  that  have  been 
made  if  orchards  and  groves  are  included.  The  owner  of  this  farm 
has  worked  hard  and  the  family  has  lived  economically,  but  most  of 
the  time  many  of  the  comforts  of  life,  as  well  as  the  necessities,  have 
been  enjoyed  and  the  children  have  been  kept  in  school.  There  has 
always  been  time  to  care  for  the  hundreds  of  flowering  perennials 
and  shrubs  and  ornamental  trees  which  almost  hide  the  house  from 
view.  To  start  with  $294  capital  and  in  eleven  years  have  over  $4,200 
and  care  for  two  to  seven  children  all  tlie  time  is  certainly  a  very 
good  showing  for  38  acres  of  rough  land.  Two  acres  of  the  40  are 
in  public  roads.  No  land  was  rented  until  1907,  except  the  first  two 
years,  and  that  did  not  pay  expenses. 

A  TWENTY-ACKE  FARM  IN  PAWNEE  COUNTY,  NEBRASKA. 

INTBODUCTION. 

Ten  years  ago  Mr.  Arnold  Martin,  a  young  Swiss  farmer,  who  as 
a  I'esult  of  three  years'  renting  in  northeastern  Kansas  had  secured 
a  team,  a  little  tarm  machinery,  and  $275  in  money,  became  dissatis- 
fied. He  had  been  raised  on  a  6-acre  farm,  had  studied  agriculture 
in  the  public  schools,  and  knew  something  of  intensive  methods. 
He  believed  he  could  do  better  on  a  small  place  of  his  own  than  on 
a  large  rented  farm.  In  Pawnee  County  he  found  20  aci'es  of  unim- 
proved rough  land  mostly  covered  with  brush  and  small  trees.  Good 
land  was  worth  $50  to  $70  per  acre,  but  no  one  seemed  to  want  this 
piece.  He  purchased  it  for  $12.50  per  acre,  paying  $100  down  and 
giving  a  note  for  $150  at  7  per  cent  interest  for  three  years.  There 
remained  $175  with  which  to  make  improvements  and  start  his  work. 
Realizing  that  it  would  take  several  years  to  subdue  most  of  his 
own  land,  he  leased  an  adjoining  piece  of  about  4  acres  for  five  years. 
This  was  also  unbroken  and  needed  considerable  clearing. 

While  grubbing,  plowing,  and  planting,  the  owner  was  studying 
the  markets  and  his  soil  to  see  what  he  could  produce  for  which  there 
was  a  home  demand.  Potatoes,  onions,  small  fruits,  pears,  and 
peaches  were  chosen  for  the  main  crops,  with  corn  for  any  land 
not  otherwise  occupied. 

THE  SOIL  AND  ITS  USK 

A  smaU  field  of  nearly  2  acres  of  alluvial  soil  is  kept  for  annual 
crops.  The  slopes  are  rocky  in  places  and  the  soil  is  a  residual 
clay  loam,  having  been  foimed  mostly  by  the  weathering  of  the  lime- 
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stone  which  underlies  it.  About  8  acres  of  this  are  set  to  orchards, 
ubout  1  acre  in  alfalfa,  1  in  timothy  and  clover,  3  in  pasture  (half 
of  which  is  timbered ) ,  and  a  little  in  annual  crops.  One  hill  is  poor 
soil,  largely  formed  by  glacial  deposits,  and  contains  some  bowlders, 
locally  called  "  nigger  heads."  About  2  acres  of  this  is  in  wild  grass, 
which  is  used  for  hay,  as  is  also  about  half  an  acre  of  stony  land 
around  the  quarry.  There  is  still  a  little  land  that  has  not  been 
put  to  use. 

METHODS  AND  PRACTICES. 

The  intensive  methods  practiced  are  of  particular  interest.  The 
land  is  kept  busy  from  spring  till  fall.  At  the  last  cultivation  of 
the  potatoes  corn  is  planted  between  the  rows.  A  full  crop  of  pota- 
toes is  secured  and  a  fair  crop  of  corn  also.  As  many  as  75  bushels  of 
corn  to  the  acre  have  been  grown. in  this  way.  The  com  usually  has 
to  be  hoed  once,  but  the  potato  vines  nearly  cover  the  ground,  so 
not  much  working  of  tlie  com  is  required.  After  the  potatoes  lipen 
the  corn  keeps  the  weeds  down.  By  the  time  the  com  needs  the  ground 
the  potatoes  are  ripe,  and  the  com  is  in  the  shock  before  it  is  time  to 
dig  the  potat(K*s.  Squashes  are  sometimes  planted  the  same  way. 
Usually  parts  of  the  potato  patches  are  sown  with  millet  or  sorghum 
just  before  the  last  cultivation.  This  makes  a  good  crop  of  feed 
and  does  not  hurt  the  potatoes.  The  smallest  yield  of  potatoes  ever 
secured  was  100  bushels  an  acre  and  the  largest  over  700  bushels  an 
acre.  The  onion  patches  grow  corn  and  melons,  which  are  planted 
in  the  rows  between  the  onions.  Part  of  the  orchard  is  set  with 
small  fruit  and  part  is  planted  with  potatoes  and  truck. 

In  dry  si)ells  all  the  water  the  windmill  will  pump  is  used  for 
irrigation,  and  it  is  here  that  intensive  cropping  reaches  its  height. 
There  is  also  a  small  irregular  spring  which  flows  into  a  reservoir 
and  at  times  furnishes  considerable  water.  The  water  from  the  well 
flows  directly  to  the  ditch  as  pumped.  A  little  manure  is  scattered 
»^  tlie  ditches  to  prevent  washing. 

"|.o  or.«nnir)anying  diagram  (fig.  3)  shows  the  rows  of  crops  in 

'    -r»m  'between  rows  of  pear  trees.    The  pears  have  been 

-    '  '^^    i"i'^<^  ^ouch  in  the  rows,  yet  nearly  all  the  other 

•  1.'-"^   *:he  writer  visited  the  farm  late  in 

"-•*    '  ^"^^  "    ^e  rows  and  the  rows  12  feet 

•-    -^1.    ^ii.^  new,  not  so  much  manure  has  been 
ted  in  the  future.    All  that  is  made  on  the 
•'  ''  '^  vanted  can  be  obtained  two  miles  distant 
-*        .       u,    ....      ...-  .  T  .fff^.  are  iised  to  prevent  washing  or  to 


...  p'       ..     'ii 
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mulch  trees  or  l)erries  that  can  not  be  cultivated.  About  two  loads 
of  wood  ashes  are  secured  annually  and  used  on  strawberries  and 
pear  trees. 

PRUIT. 

The  orchards  contain  900  pear,  200  cherry,  about  800  peach,  and 
a  few  apple  trees;  200  plums  were  set,  but  have  been  grubbed  out 
because  they  were  not  profitable. 

Pears  have  paid  the  best.  Many  varieties  have  been  tried.  Some 
varieties  are  not  readily  self-fertilized,  especially  the  Kiefer,  so  it 
was  necessary  to  find  varieties  that  flowered  at  the  same  time,  as  well 
as  those  that  were  hardy  and  prolific.  The  best  success  has  been 
attained  by  planting  Dwarf  Duchess  and  Standard  Kiefer  alter- 
nately.    Standard  Flemish  Beauty  has  also  done  well. 

♦ * * ^  P£j^/f  r/?££S  i¥/rM  S££rs  seri¥££Mf. 

TOMA/OtS. 

CABBA6£. 

99 

SW££r  POrATOES ,  HOHl-^ABi  CiaS£B£S/»£. 

•  •  • »  »         ,  3££rS  aaS£S£SM>£. 

% «* * ^P£APrP££S  ^iTH S£J9i^S  S£IW££Af, 


« ^ # ^P£A/fT/?££S  i¥t7:f^  MSP8£PM£S  a£n¥££N. 

a£>INS, 

POT4TO£S. 

•   ••••• 99 

C£l£PY. 

^ ^ * ^P£>IRTP££3  mrn MSPB£PPi£S  a£ri¥££ti. 

Fig.  3. — Rows  of  crops  In  the  pear  orchard  on  the  Martin  farm. 

Of  the  small  fruits  strawberries  have  given  the  best  returns,  but 
a  good  many  raspberries  and  blackberries  have  been  grown,  and  some 
gooseberries  and  currants. 

SEED  CORN. 

The  production  of  corn  for  seed  and  for  exhibition  has  been  under- 
taken as  a  side  issue  and  is  proving  very  successful.  Mr.  Mai*tin 
won  a  gold  medal  on  corn  at  the  St.  Louis  Exposition.  At  other 
fairs  many  premiums  have  been  awarded  his  products.  He  finds 
ready  sale  for  seed  corn  at  good  prices.  When  corn  is  grown  without 
any  other  crop  cultivation  is  continued  until  the  ears  are  well  ma- 
tured. Contrary  to  the  practice  of  most  breeders,  Mr.  Martin  plants 
the  l>est  ear  in  a  patch  by  itself,  and  the  best  ear  from  the  crop  is 
selected  and  planted  in  the  same  manner.  The  prizes  he  has  won  do 
not  make  a  bad  showing  for  his  practice. 
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EXHIBITS  OF  FABM  PSODUCTS. 


The  last  few  years  considerable  attention  has  been  given  to  grow- 
ing a  large  variety  of  products  for  exhibition  purposes.  Last  year 
$243.25  in  cash  prizes  was  secured.  At  the  Portland  Exposition  three 
gold  and  two  silver  medals  were  won. 


Mr.  Martin  is  an  enthusiastic  advocate  of  dust  sprays  and  uses  sal 
Bordeaux  mixture  frequently  on  orchards  and  truck.  Arsenical  poi- 
sons are  used  as  insecticides.  His  plants  and  trees  have  a  very  healthy 
apj)earance  and  the  {Dear  orchard  is  probably  the  best  in  the  State,  but 
it  must  be  remembered  that  the  trees  are  still  young. 


LABOR. 

Xo  labor  is  ever  hired.  The  owner,  with  the  help  of  his  wife,  does 
it  all,  and  besides  has  earned  considerable  money  every  year,  except 
the  last,  by  helping  his  neighbors.  He  has  more  work  now  than  he 
can  well  do  at  home  and  may  soon  have  to  hire  help. 

MISCELLANEOUS. 

No  butter,  eggs,  or  poultry  have  ever  been  sold.  Only  a  few 
chickens  are  kept  for  family  use,  and  these,  on  account  of  the  crops 
they  might  destroy,  are  closely  confined  during  the  growing  season. 
Only  one  cow  is  kept.  When  there  is  a  surplus  of  rough  feed,  calves 
are  bought,  fed  through  the  winter,  and  sold  in  the  spring.  Some 
hogs  are  now  kept  to  make  use  of  unsalable  products. 

EQUIPMENT. 


Stock. 


1  team  of  mules. 

1  cow. 

1  1-year-okl  driviuir  colt. 

3   sow. 

A  few  cliickeuB. 


Machinery. 


1  wagon. 

1  mower. 

1  hayrake. 

1  cultivator,  4'^oyel,  2-hone. 

1  cultivator,  5-shove1,  l-hone. 

1  harrow,  2-sectlon. 

1  walking  lister. 

1  walking  plow. 

1  hand  cultivator. 

1  garden  drill. 

1  hand  sprayer. 
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INCOME  AND  EXPENSES. 

The  following  shows  the  receipts  for  produce  sold  from  the  farm 
for  the  past  ten  years.  Exact  accounts  of  everything  have  been  kept. 
To  this  should  be  added  about  $100  received  for  rock  quarried  on  the 
farm  by  the  owner's  labor.  The  profit  on  the  calves  which  have  been 
wintered  should  also  be  added,  but  the  amount  is  unknown: 

1897. 

3  acres  potatoes,  678  bushels  at  50  cents $339.00 

8  acres  corn,  220  bushels  at  32  cents 70.40 

One-half  acre  vegetables 72.00 

Received  for  helping  neighbors 58.00 

Total 539.40 

189S. 

5  acres  potatoes,  930  bushels  at  45  cents  to  $1 $418. 50 

12  acres  corn,  170  bushels 53.20 

Strawberries  and  vegetables 12G.  30 

Received  for  helping  neighbors 103.00 

Total 701.00 

1899. 

7  acres  potatoes.  1,085  bushels  at  35  cents $379.75 

12  acres  com,  230  bushels  at  30  cents 69.00 

One-half  acre  small  fruit  and  vegetables 136.40 

Received  for  helping  neighbors 46.20 

Total 631.35 

1900. 

10  acres  potatoes,  1,260  bushels  at  40  cents $504.00 

12  acres  corn,  220  bushels  at  32  cents 70.40 

One-half  acre  vegetables 82.60 

One-half  acre  small  fruit  126  cnites  at  $1.60 201.60 

Received  for  helping  neighbors 36.40 

Total , 895.00 

If  too  many  acres  appear  to  be  accounted  for,  it  must  be  remem- 
bered that  much  of  the  land  raises  two  crops. 

1901. 

5  acres  potatoes,  710  bushels  at  $1  to  $2 $810.00 

8  acres  com  (none  sold). 

Small  fruit  and  vegetables 69.50 

Received  for  helping  neighbors 28.00 

Total 907. 50 
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This  was  a  very  dvy  season  and  the  thorough  cultivation  practiced 
told  well  on  the  potato  crop. 

n)02. 

5  acres  iwtatoes,  1,000  biiRhols  at  25  cents $400.00 

10  aiTe«  corn,  280  bnRhelB  at  35  cents 98.00 

Small  fruit 825.40 

Received  for  helping  neighbors 42.00 

Total 865.40 

1008. 

Potatoes,  at  SO  cents  to  $1.50 $412.00 

Receivefl  for  work  at  college 175.00 

Total 587.00 

In  1903  half  the  land  was  rented  and  the  owner  spent  three  mouths 
away  fioni  home  starting  a  farm  for  a  college.  This  made  the  re- 
ceipts for  the  year  very  low. 

1904. 

5  acres  potatoes,  R  acres  corn,  etc. : 

Potatoes,  750  bushels  at  75  cents $6^.50 

Corn,  210  bushels  at  40  cents 84.00 

Small  fruit  ami  vegetables 1441.50 

ReceivtKl  for  helping  neighbors 50.25 

Total 849.25 

1905. 

6  acres  potatoes.  7  acres  corn,  etc. : 

Potatoes,  S92  bushels  at  (K)  cents $535.20 

Corn,  lOS  bushels  at  40  cents 07.20 

Swd  corn,  4(;  bushels  at  $1.50 09.00 

Small  fruit  and  vegetables 126.50 

Received  for  helping  neighbors 76.80 

Total 874.70 

liXH>. 

4  acres  potatoes,  S  acres  com,  etc. : 

Potatoes,  350  bushels  at  55  cents $192.50 

Corn,  120  bushels  at  30  cents 43.20 

Pears,  280  bushels  at  $1.20 343.20 

StHHl  corn,  38  bushels  at  $1.75 66.5*1 

Premiums 243.25 

Hoj:s 142.50 

Total 1, 081. 16 
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BESULTS  ACCOMPLISHED. 

The  results  accomplished,  as  shown  in  the  foregoing  statements,  ' 
have  not  been  obtained  by  catering  to  fancy  city  trade.    The  nearest 
market  of  any  consequence  and  the  one  where  most  of  the  produce 
has  been  sold  is  a  town  of  2,500  inhabitants  7  miles  distant. 

In  1899  the  mortgage  of  $150  was  paid ;  in  1902  a  bam  was  built  at 
a  cost  of  $100;  in  1903  a  well,  a  windmill,  etc.,  were  built  costing 
$100,  and  an  addition  to  the  house,  costing  $200,  was  made.  The 
fencing  used  cost  about  $50. 

The  home  is  now  comfortably  furnished  and  practically  all  has 
been  paid  for  in  ten  years.  The  other  expenses  of  the  farm  have 
been  very  light  except  for  nursery  stock,  which  has  probably 
cost  $800.  The  house  is  a  neat  little  four-room  cottage.  The  bam 
has  a  stone  basement,  16  feet  by  20  feet,  for  stock  and  an  upper  story 
for  grain  and  hay. 

Mr.  Martin  now  owes  no  one  and  has  some  money  ahead.  The 
farm  could  easily  be  sold  for  $2,500.  The  owner  has  made  three 
pleasure  trips  to  Colorado  and  spent  three  months  last  winter  in 
Switzerland.  He  has  found  time  also  to  gain  a  good  command  of 
English,  both  spoken  and  written. 

Mr.  Martin  says  his  place  is  far  from  producing  what  it  is  capable 
of;  in  fact,  there  are  several  acres  that  have  as  yet  produced  almost 
nothing.  He  expects  to  do  much  better  in  the  future.  It  will 
readily  be  seen  that  much  time  and  money  have  been  spent  on 
orchards  which  have  only  just  commenced  to  bear. 

The  neighbors  used  to  laugh  at  the  young  foreigner  and  nick- 
named him  "  Hazelbrush,"  but  now  they  say,  "  He  is  making  more 
money  on  20  acres  than  we  do  on  160."  He  does  not  want  any  more 
land,  but  wants  to  farm  what  he  has  better.  In  speaking  of  the  size 
of  farms  he  once  said :  "  People  of  moderate  means  should  not  farm 
too  much  land.  A  man  can  start  on  20  acres;  40  acres  will  do;  80 
is  enough;  160  an  abundance;  320  a  misfortune;  and  640  a  calamity." 

GENEEAL  CONCLITSIONS. 

Nothing  in  this  bulletin  should  be  interpreted  to  mean  that  the 
time  has  come  when  the  average  farm  in  the  com  belt  should  be 
reduced  to  20  or  40  acres.  We  do  not  mean  any  such  thing.  It 
seems  perfectly  clear  that  the  majority  of  farms  should  contain  80 
to  160  acres.  There  is  no  reason  why  the  man  who  owns  a  large 
farm  and  has  means  and  help  to  operate  it  should  reduce  his  acreage. 
But  the  man  who  must  depend  mainly  on  borrowed  money  or  is 
unable  to  secure  sufficient  help  often  overreaches  and  reduces  his 
profits  or  creates  an  actual  loss  in  consequence,  when  if  he  had  been 
content  to  work  on  a  smaller  scale,  depending  mostly  upon  his  own 
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labor  and  as  little  as  pos<il)lo  upon  borrowed  funds,  success  would 
have  l)een  much  more  certain. 

Even  the  man  on  a  lfiO-acr<'  farm  must  depend  largely  up<m 
making  a  profit  from  liired  labor.  His  margin  usually  is  not  large 
and  his  risk  is  considerable.  He  must  commonly  be  content  with  a 
veiT  moderate  return  ui>on  liis  investment.  There  are  many  details 
which  must  too  often  l)e  entrusted  to  incompetent  or  indifferent 
jK'i'srtns,  and  many  small  losses  and  leaks  occur  that  could  be  pre- 
vonted  if  tli(»  owner  had  less  to  look  after.  The  small  farmer  can  not 
exj:)ect  to  clear  as  much  as  the  larger  one  in  the  most  favorable  sea- 
sons, but  on  the  other  hand  his  loss  will  be  much  less  in  unfavorable 
seasons.  He  has  less  risk  not  only  l>ecause  he  has  less  invested  in 
lajid,  but  especially  l)ecause  he  has  less  invested  in  teams,  machinery, 
feed,  etc.,  and  has  entirely  eliminated  the  very  important  item  of 
exi)ense  for  hired  help,  and  also  because  he  can  keep  closer  watch 
of  (everything  and  in  case  of  sudden  or  unforeseen  contingencies, 
such  as  sudden  storms,  can  care  for  his  sinaller  acreage  more  quickly. 
Generally,  too,  his  income  will  be  more  evenly  divided  between 
several  products  than  is  that  of  the  larger  farmer,  and  consequently 
\n>  chances  of  heavy  loss  are  very  much  reduced.  In  case  of  poor 
crops  the  small  farmer  can  lose  little  l)esides  his  living  expenses  be- 
cause his  lunning  expense  is  very  small,  but  the  large  farmer  who 
op<'rates  on  borrowed  capital  has  his  interest  to  pay  and  heavy  run- 
ning expenses,  including  hired  labor.  One  adverse  season  may  con- 
sume the  j)rofits  of  several  favorable  ones. 

The  capital  invest(»<l  in  a  small  farm  is  often  of  minor  importance, 
the  owner's  lal^or  Ix'ing  the  main  pixnlucing  factor,  but  on  large 
farms  or  even  on  farms  of  moderate  size  interest  on  the  investment 
may  lx»  much  more  than  the  value  of  one  man's  labor.  Nearly  every- 
thing on  the  small  farm  returns  a  larger  pei'centage  of  profit  because 
everything  receives  tlie  owner's  personal  attention.  He  does  all  the 
work  and  does  it  much  In^tter  than  hii*ed  men  can  be  ex])ected  to,  and 
this  difference  is  often  enough  to  make  the  difference  between  a  loss 
and  a  good  profit. 

(leneially  the  man  on  less  than  80  acres  can  not  afford  to  grow 
much  grain.  As  a  rule,  he  should  aim  to  produce  things  that  are 
shii)ped  into  his  home  town  lather  than  those  that  are  shipped  out. 
A  glance  at  any  grocer's  stock  is  sufficient  to  show  that  he  is  obliged 
to  import  much  that  could  be  profitably  grown  in  the  vicinity. 
StrawbeiTies,  blackberries,  grapes,  melons,  cabbage,  tomatoes,  onions, 
sweet  potatoes,  and  potatoes  are  among  the  products  that  are  annu- 
ally shipped  into  many  of  the  towns  in  this  region  and  during  the 
.season  when  they  could  be  supj)lied  bj^  the  neighboring  farm&  Of 
the  products  adapted  to  small  farms  for  which  there  is  a  more  genenj 
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market,  hogs  and  alfalfa  will  probably  take  the  lead.  Dairying  can 
always  be  resorted  to ;  the  growing  of  improved  seed  corn  can  well  be 
handled  on  the  small  farm;  100  or  more  hens  can  always  be  made 
profitable.  No  one  man  will  produce  all  of  these,  and  for  that 
reason  there  is  room  for  several  small  farms  near  every  town  of  even 
a  few  hundred  inhabitants.  Near  the  larger  cities  small  farmers, 
truckers,  and  dairymen  are  numerous  and  competition  is  close,  but 
still  there  is  room  for  more  men  with  energy  and  intelligence  who  are 
quick  to  see  what  can  be  produced  at  a  good  profit. 

No  small  farmer  should  depend  entirely  upon  any  one  product 
unless  it  be  a  dairy  product.  Danger  of  failure  is  too  great  and  there 
is  not  an  economical  distribution  of  labor.  There  will  be  too  much 
to  do  at  one  season  and  nothing  at  another. 

A  few  cows,  a  few  hogs,  and  a  good  many  hens  will  work  in  nicely 
with  almost  any  combination  of  crops.  If  many  hogs  are  kept  most 
of  the  farm  should  be  in  alfalfa,  and  hay  and  hogs  would  be  the 
products  sold.  Potatoes  or  seed  corn  can  be  handled  with  hogs  and 
alfalfa.  Often  a  pasture  has  to  be  plowed  up,  and  this  makes  an 
excellent  place  for  either  corn  or  potatoes.  If  cream  or  butter  is  to 
be  sold,  enough  hogs  should  be  kept  to  make  profitable  use  of  the  milk. 
The  number  of  types  of  farming  and  combinations  of  crops  that  can 
be  adopted  is  very  large,  and  the  writer  has  intended  to  mention  only 
a  few  and  not  to  exhaust  the  list.  It  will  be  seen  that  some  of  these 
types  are  almost  independent  of  local  markets. 

Every  man  must  make  a  careful  study  of  the  local  conditions,  his 
own  preferences,  and  the  crops  and  stock  he  selects.  Of  these  he 
should  become  an  expert  producer.  Every  foot  of  ground  should  be 
kept  busy  as  much  of  the  time  as  possible  and  to  do  thic  catch  crops, 
such  as  turnips,  pumpkins,  millet,  sorghum,  and  early  varieties  of 
corn  planted  late  for  feed,  must  often  be  resorted  to.  Frequently  be- 
fore one  crop  is  off  the  ground  another  may  be  started.  The  produc- 
ing power  of  the  soil  must  be  kept  at  the  maximum  by  the  use  of 
manure  and  leguminous  crops. 

It  is  not  the  intention  of  the  writer  to  encourage  city  men  who 
know  nothing  of  farming  to  go  on  to  farms  expecting  easy  work  and 
large  profits.  Without  economy  and  hard  work  success  should  not 
be  expected  on  any  farm.  Experience  is  as  necessary  as  in  any  other 
line  of  work.  The  more  intensive  the  methods  the  more  necessary 
experience  becomes.  It  is  true  that  inexperienced  men  frequently 
make  successful  farmers  from  the  start,  but  this  is  also  true  of  any 
other  line  of  business.  It  should  be  emphasized  that  each  of  the  men 
whose  farms  have  been  described  was  young,  strong,  and  full  of 
energy ;  that  he  was  an  experienced  farmer  and  already  familiar  with 
the  locality  before  starting  on  his  small  farm* 
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FARMERS'    BULLETINS. 

The  following  ia  a  list,  by  number,  of  the  Fannera'  Bulletins  available  for  distribution. 
The  bulletins  entitled  "Bxperiment  Station  Work"  give  in  brief  the  results  of  exp«i- 
ments  performed  by  the  State  experiment  stations.  Titlee  of  other  bulletins  are 
Belf-explanatory.  Bulletins  in  thia  list  will  be  sent  free  to  ajiy  address  in  the  United 
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320. 
321. 

322. 
323. 

3'J4. 


P.xperiro«it  Station  Work— XXXVII.    P& 

32. 
Industrial  Aloohol:    Sourcee  and  Mannfae- 

turc.    Pp.  45. 
Industrial   Aicolioi:     Uses  and   Stattetim. 

I*p.  29. 
Moaom  Conveniences  for  tbe  Farm  Home. 

Pp.48. 
Forage  Crop  Practices  In  Western  Oregon 

and  Western  Waahiqgton.    Pp.  30. 
A  Successful  II og  and  Seed-Com  Farm.     Pp. 

16.  *^ 

Experiment  Stotkm  W ork— X  XXVIII.    Pp. 

Flux  Cuiturtf.    Pp.  36. 

The  Gipsy  Moth  and  How  to  Control  It.    Pp. 

22. 
Exiwriment  Station   Work— XXXIX.     Pp. 

32. 
Tho  Use  of  Alcohol  and  Gasoline  in   Farm 

Engines.    Pp.  40. 
Leguminous  Crops  for  Green  Manuring.     Pp. 

A  Method  of  Eradicating  .rohnB4>n   Ontss. 

Pp.  16. 
A  Profitable  Tenant  Dairy  Fann.    Pp.  16. 
Experiment  Station  Work— XL.    Pp.  32. 
C«jlory.     Pp.  36. 
Spraying  for  Apple  Diseases  and  the  Codling 

Moth  in  tho  Ozarks.    Pp.  42. 
Insect  and  Fungous  Enemies  of  the  Grape 

East  of  the  Rocky  Mountains.    Pp.  48. 
The  Advantage  of  Planting  Heavy  Cotton 

Seed.    Pp.  16. 
Comparative  Value  of  Whole  Cotton  S««d 

and  Cotton-seed  Meal  In  Fertilising  Cotton. 

Pp.14. 
Poultry  Management.    Pp.  48. 
Nonsacchartne  Soigfaums.    Pp.  28. 
Beans.     Pp.  28. 

The  Cotton  BoUworm.    Pp.  33. 
Evaporation  of  Apples.    Pp.  38. 
Cost  of  Filling  SUos.     Pp.  15. 
u  se  of  Fruit  as  Food.    Pp.  38. 
Farm  Practice  in  the  Columbia  Basin  I*p- 

lands.    Pp.  30. 
Potatoes  and  Other  Root  Crc^ss  as  Food. 

Pp.  45. 
Kip«-ri  ment  Station  Work-X  LI .    Pp.  32. 
Methods  of  Destroying  Rats.    Pp.  R. 
Food   Value  of  Cbm  and  Com  Products; 

Pp.40. 
Diversified  Farming  Under  tbe  Plantation 

Syi«t«*m.    Pp.  14. 
Some     Important     Qrasses     and     Forage 

Plants  for  tbe  Gulf  Coast  Region.    Pp.  15. 
Ilome-srown  Tea.    Pp.  16. 
Sea  Imand  Cotton:  Its  Culture*  Improve- 
ment, and  Diseases.    Pp.  48. 
Com  Har\'esting  Maefainery.    Pp.  32. 
Growing  and  Curing  llope.    Pp.  80. 
Experim<^nt  Station  Work— XLIL    Pp.  32. 
Dodder  in  Relation  to  Farm  Beads.    Pp.  27. 
Ro8i>lle:  Its  Culture  and  Uses.    Pp.  16. 
Game  Laws  for  1907.    Pp.  52. 
Experiment  Station  Work— X LIU.    Pp.  32. 
A  Successful  Alabama  Dlvwslfleation  Farm. 

Pp.  24. 
Sand-clay  and  numt-claj  KoaJ".    Pn  '^ 
A  Successful  Sontbern  Hay  Farm.    ^p.  15. 
1  Til rvcsting and  StorlngCom.    Pp. 32. 
A  Method  of  Breeding  jSdrty  CotUm  to  Es- 
cape Doll-weeyil  Damage.    Pp.  M. 
Progress  In  Legume  Inoculation.    Pp.  20. 
Experiment  Station  Work— XLIV.    Pp.  32. 
Experiment  Station  Work— XLV.    Pp.  32. 
Cowpeas.    Pp.  26. 
Demonstration  Work  In  Cooperation  with 

Southern  "^armers.    Pp.  33. 
Experiment  Station  Work-XLVI.    Pp.  32 
Use  o£   Sniit-Log  Dntc  on  Earth  Road: 

Pp.  14. 
Hog  Management.    In  press. 
Clover  Farming  on  Baady  Jack-Pine  Landr 
of  the  North.    Pp.  M. 
Sweet  Potatoes.    In  press. 
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